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(54) TiUe: PIPERIDINE ACETIC ACID DERIVATIVES AND THEIR USE IN THE TREATMENT OF THROMBOTIC DISORDERS 
(57) Abstract 

The invention relates to compounds of for- y y 

mula (1) or a salt, solvate, or physiologically func- * 
tional derivative thereof, in which: X is CH2-CH2, 
CH-CH, or OC; Y is hydrogen, C1-6 alky], C1-6 
alkenyl, C1-6 alkynyl, C1-6 haloalkyl, Ci-6 hydrox- 
yalkyl, aryl, hctaryl, arylCi^alkyl. or hetarylCj. 
^alkyl. wherein the aryl and hetaryl groups arc op- 
tionally substituted by halo, nitro, C|^ alkyl, C.. 
6 haloalkyl. hydroxy, Ci-6 alkoxy. cyano, -CCO)^ 1 , 
,-NR , S(0) 0 R 2 . -C(0)NR ] R 2 , or -NR ! R 2 , wherein 
R ! and R 2 are independently selected from hydro- 
gen, Cj.4 alkyl and Cm haloalkyl, and n is 0. 1, 
or 2; Z is piperidinyl, pipcrazinyl, or quinuclidinyl; 
ring B is a 5- or 6-membcred aromatic heterocycle 
fused to ring A and is optionally substituted by a 

group -L-R wherein: L is a bond, Cu alkyl, Cm, alkoxy, C1-6 haloalkyl, Ci- 6 haloalkoxy, S(0)„, C(0)n, or CONR 3 , wherein n is 0 1, or 
2 and R3 is selected from hydrogen, C M alkyl, and C M haloalkyl; and R is alkyl, C4.7 cycloalkyl, Cu haloalkyl, Ci-6 haloalkoxy, 
C1-6 alkoxy cyano, -NR<R 5 , aryl or hetaryl, wherein R 4 and R 3 are independently selected from hydrogen, Ci-6 alkyl and Cu, haloalkyl, or 
together with the nitrogen to which they are bonded form a piperidinyl, morpholino, or pyrolidinyl group, and the aryl and hetaryl groups 
arc optionally substituted by halo, nitro, Cm alkyl, hydroxy. Cm alkoxy, cyano, -C(0)NR*R 7 or -NR 6 R 7 wherein R* and R 7 are as denned 
for R 4 and R 5 above, to processes for their preparation, to pharmaceutical compositions containing such compounds and to their use in 
medicine, particularly in the treatment of thrombotic disorders. 
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PrPERIDINE ACETIC ACID DERIVATIVES AND THEIR USE IN THE TREATMENT OF THROM- 
BOTIC DISORDERS 

This invention relates to heterocyclic compounds, to processes for their 
preparation, to pharmaceutical compositions containing such compounds and to 
5 their use in medicine. 1 1 

It is widely accepted that the glycoprotein complex Gp llb/llla is the 
fibrinogen binding site on platelets that mediates the adhesive function required 
for platelet aggregation and thrombus formation. We have^ now found a group 
of non-peptidic compounds which inhibit fibrinogen-dependent platelet 
10 aggregation by blocking the binding of fibrinogen to the putative fibrinogen 
receptor Gp llb/llla complex. 1 1 1 

The invention thus provides a compound of formula (I) 

Z— X 




15 or a salt, solvate, or physiologically functional derivative thereof, in which: 
X is CH 2 -CH 2 , CH=CH, or OC; 



Y is hydrogen, C 1j6 alkyl, alkenyl, Ci* alkynyl, Ci* haloalkyl, 
C^hydroxyalkyl, aryl, hetaryl, arylC^alkyl, or hetarylC^alkyl, wherein 

the aryl and hetaryl groups are optionally substituted by halo, nitro t d. 6 alkyl, 
C^haloalkyl, hydroxy, C-salkoxy, cyano, -CfOJnR 1 . -NR'SfOJnR 2 , 
-C(0)NR 1 R 2 , or -NR'R 2 , wherein 

25 R 1 and R 2 are independently selected from hydrogen, C M alkyl, and 

Ci^, haloalkyl, and n is 1 , or 2; 

Z is piperidinyl, piperazinyl, or quinuclidinyl; 
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ring B is a 5- or 6- membered aromatic heterocycle fused to ring A and is 
optionally substituted by a group -L-R° wherein: 

L is a bond, C,. 6 alkyl. C^alkoxy, C,^ haloalkyi, C M haloalkoxy, S(0) n , C(0) n 
5 or CONR , wherein 



n is 1, or 2, and R 3 is selected from hydrogen, C,.,alkyl, and C.haloalkyl 
and 

10 R° is hydrogen, C M alkyl. C 4 . 7 cycloalkyl, C,« haloalkyi. C« haloalkoxy, C,« 
alkoxy, cyano, 

-NR 4 R 5 , aryl or hetaryl . wherein 



15 



R'and R 5 are independently selected from hydrogen, C,* alkyl and 

C-b haloalkyi, or together with the nitrogen to which they are bonded form , 

piperidinyl, morpholino, or pyrolidinyl group, and 



the aryl and hetaryl groups are optionally substituted by one or more halo, 
nitro, C M alkyl, hydroxy, C,« alkoxy, cyano. -C(0)NR 6 R 7 or -NR 6 R 7 wherein 
20 R and R 7 are as defined for R" and R s above, 

with the proviso that the disclosures of copending applications WO96/20192 
and WO96/41803 are excluded from the scope of the present invention. Thus 
the present invention provides a compound of formula (I) as defined above 
25 Provided the compound is not of formula (a) 



(a) 




Nk .C0 2 H 



or a pharmaceutical^ acceptable derivative thereof, in which- 
30 X a is either CH 2 -CH 2 or CH=CH; and 
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I 

either A a is ~ N ~ and B a is -C= 
or A a is -CH= and B a is ~N- wherein 

Y a is hydrogen or phenylmethyl wherein the phenyl group is optionally 
substituted by one or more halogen atoms (where halogen represents 
5" fluorine/ chlorine, bromine or iodine). 

According to formula (I), ring B is suitably a 5- or 6- membered aromatic ring, 
fused to ring A, having 1 to 3 heteroatoms selected from nitrogen, oxygen, and 
sulphur. Suitably the ring system A-B is an indazole, benzisoxazole, indole, 
10 benzisothiazole, benzofuran, benzothiophene, benzimidazole, or benzotriazole, 
and is preferably an indazole or benzisoxazole. 

Ring B is preferably unsubstituted, or is substituted by a group -S(0) n Ci-6alkyl or 
-C(0) n NR 4 R 5 . suitably, -S0 2 CH 3 or -CONH 2 . 

15 

X is preferably CH 2 -CH 2 or CH=CH. When X is CH=CH, it is preferably in the 
(E) configuration. 

Y is preferably hydrogen or phenyl substituted by halo. Most preferably, Y is 
20 hydrogen. 

Z is preferably selected from 




25 

According to a further preferred aspect, the invention provides a compound of 
formula (I) as represented by formula (la) 
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25 



Q 



or a salt, solvate, or physiologically functional derivative thereof, in which: 
P-Q-R is N(R 8 )-N=C, C(R 9 )=N-N, or 0-N=C wherein: 

•'l 

R is hydrogen, C,.,o alkyl, C,., 0 haloalkyl, -R 10 , -S0 2 -R 10 -(C,'^ alkyl)R 10 
-C(0)R 10 , -C<O)NR 10 R", wherein ' , 

R'° is hydrogen, C M alkyl. C,* haloalkyl. C 4 . 7 cycloalkyl, phenyl, or hetaryl, 
wherein 

the phenyl and hetaryl groups are optionally substituted by halo, nitro, 
C,. 6 alkyl, hydroxy, C,^ alkoxy, cyano, -C(0)NR 12 R", or -NR 1J R", wherein 

R". R 12 and R 13 are independently selected from hydrogen, Ce alkyl. and 

haloalkyl. or when R 8 is -C(O)NR ,0 R 1 \ R t0 and R n together with ihe 
nitrogen to which they are attached, form a piperidinyl or pyrolidinyl group; 

20 R 9 is independently selected from groups listed in the definition of R e or is 
C,.™ alkoxy, C,.,o haloalkoxy, cyano, or, -(C^ alkylene)NR' 4 R ,5 wherein 
R 14 and R 15 are independently selected from hydrogen. alkyl, 
haloalkyl. or together with the nitrogen to which they are attached, form a 
piperidinyl. morpholino, or pyrolidinyl group; 



X is CH 2 -CH 2 or CH=CH; 
Z is selected from 
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N — ' ;and 
Y is hydrogen or phenyl optionally substituted by halo. 
5 Of these, compounds wherein 

(a) P-Q-R is N(R 8 )-N=C; ,| 

(b) P-Q-R is C(R 9 )=N-N; and 

(c) P-Q-R is 0-N=C 1 1 
1 0 form separate embodiments of the present invention ' | 

Preferred compounds of formula (I) include those wherein: 
P-Q-R is N(R 8 )-N=C. C(R 9 )=N-N, or 0-N=C wherein: 

R 8 is hydrogen, or -S0 2 CH 3 and R 9 is hydrogen or -CONH3 
15 X is CH 2 -CH 2 or CH=CH; 
2 is selected from: 

Y is hydrogen or phenyl optionally substituted by halo: 
20 and salts, solvates, and physiologically functional derivatives thereof. 

Suitable compounds of formula (I) may be selected from:, 
{441-(4-carbamoyl-ben2yl)^-(2-piperidin^-yl-(E)-vinyl)-1H-inda2ol-3-y^]- 
piperidin-1 -yl}-acetic acid; 

25 {^1-(4-carbamoyl4>enzyl)^-(2-pipertt^ 
1-yl}-acetic acid; 

* 

{4-[1-(4-fluoro-benzenesulfonyl)-6-(2-piperidin-4-yl-(E)-vinyl)-1H-indazol-3- 
yl]piperidin-1-yl}-acetic acid; 

(4-{1-[2-(4-fluoro-phenyl)-ethyl]-6-(2-piperidin-4-yl-(E)-vinyl)-1H-indazd-3-yl}- 
30 piperidin-1-yl)-acetic acid; 

[4-[1 -(4-nitro-benzyl)-6-(2-piperidin-4-yl-(E)-vinyl)-1 H-indazol-3-yl]-pipendin-1 - 
yljacetic acid; 
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{4-[1-cyclopentylmethyl-6-(2-pipendin-4-yl-(E)-v,nyl)-1H- l nda20l-3-ylJ-p,peridin- 
1 -yl}-acetic acid; 

{4-f1-(4-methyl-ben2 y l)-6-(2-pi P eridin-4-yl-(E)-vin y l)-1H-.nda20l-3-yl ] - pip eridin- 
1-yl}-acetic acid; 

5 H-[1-(4- P entyloxy-benzyl)-6-(2-piperidin-4-yl-(E)-vinyl)-1H-indazol-3-yl]- 
pipendin- 1 -yl}-acetic acid; 

{4-[1H4-bromo-ben2oyl-carbonyl)^(2-piperidin^-yl-(E)-vinyl)-lH-inda2ol-3-yn- 
pipendin-1-yl}-acetic acid; 

{4-[1 -(4-dimethylamino-ben2yl)-6-(2- P iperidin-4-yl-(E)-vinyl)-l H-indazol-3-yl]- 
10 pi P eridin-1-y|}-aceticacid; 

{441K4-hydroxy-ben2yl)^(2- P i P eridin^-yl-(E)-v l nyl)-1H-inda20l-3-yl]- P i P eridin- 
1-yl}-acetic acid; 

yt-aclt^ 

15 ^IH^-dichloro-p^^ 

3-yl]- P i P eridin-1-y|}-acetic acid; 
< 4 -f6-(2-piperidiM^^ 

pipendin-1-yl}-acetic acid; 

{4-[1 -methylcarb a moyl-6-(2- P i P eridin-4-y|-(E)-vinyl)-1 H-inda2ol-3-yl]-piperidin-1 - 
20 yl}-acetic acid; 

{4-11 -(4-carbamoyl-ben2y!)-6-(2- P i P eridin-4-yl-ethyl)-l H-inda2ol-3-yll-p,peridin- 
1 -yl}-acetic acid; 

{4-[6-(2- P iperidin-4-y|-( Z )-vinyl)-1 H-inda2ol-3-yl]-piperidin-1-y|}-acetic acid- 

K ^Zil'^f ?^ yI " 6 " ^2 " p5^P ^ ^iCiirn "^" y, " ethy,> -' , IH - i " dsz ^ I -3-yl3-p i p e ridir,--I -yl>- a oetio acid 
25 ^ 6 -l2-(1-aza-bicyclo[2.2.2^ 

acetic acid; 1 } 

(4-{6-[2-(1 -a2a-bicyclo[2.2.2]oct-4-yl H E)-vin y iM -(3-cyclohexyl-propyl)-1 H- 
inda2ol-3-yl}-piperidin-1 -y|)-acetic acid; 

4-[642(1-a2a-bicyclo [ 2.2.2]oct-4-ylHE)-vinyl)-1-( 4 -fiuoro-benzyl)-1HHnd^ 
30 yl]-piperidin-1-yl}-aceticacid; 

(446-[2-(1-a2a-bicyclo[2.2.2]oct-4-ylHE)-vinyl]-l-(4-tert-butyl-ben2enesuifonyl)- 
1 H-.nda2ol-3-yl}-pjperidin-1 -yl)-acetic acid; 

{4-[6-(2-pipera2in-1 -yl-ethyl)-1 H-indazol-3-ylJ-piperidin-l -yl}-acetic acid 
35 Itirc < lc!d 0r °" ben2y,) " 6 " (2 " PiPera2,n ' 1 - yf - ethy,) - 1 H-inda 2 ol-3- yI j-piper,din-1 -yl}- 
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(4-{642-(1-a2a-bicyclo[2.2.2Joct^-yl)-(E)-vinyl]-benzo[d]isoxazol-3-yl}-piperidin- 
1-yl)-(4-chloro-phenyl)-acetic acid; 

{4-[6"(2-piperidin^-yl-(E)-vinyi)-benzo[d]isoxazol-3-yl]-piperidin-1-yl}-aceti 
acid; 

5 {4-[6-(2-piperidin-4-yl-ethyl)-benzo[d]isoxazol-3-yl]-piperidin-1-yl}-acetic acid; 
{4-[6-(2-piperazin-1-yl-e(hyl) t -benzo[d]is6xazol-3-yl]-piperidin^ add; 
[4-[3-methoxy-5-(2i3iperidin^-yl-(E)-v^ 
acid; 

{4-[3-methoxy-5-(2-piperidin^-yl-ethyl)-indazol-1 -yl]-piperidin-1 -yl}-acetic acid; 
10 {4-[5-(2-piperidin^-yl-(E)-vinyl^ 
acid; 

{4-[5-(2-piperidin-4-yl-(E)-vinyl)-3-pyrrolidin-1 -yl-indazol-1 -yl]-piperidin-1 -yl}- 
acetic acid; 

{4-[34dorpholin^-yl-5-(2-piperidin^-yl-^ 
15 acetic acid; 

{4-[5-(2-piperidin^-yl-(E)-vinyO 
1-yi}acetic acid; 

(4-[5-(2-piperidin-4-yl-ethyl)-3~(pyrrolidine-1 -carbonyl)-indazol-1 -yl]-piperidin-1 - 
yl}-acetic acid ; 

20 {4-[3-isopropylcarbamoyI-5-(2-piperidin-4-yl-(E)-vinyl)-indazol-1-yl]--piperidin-1- 
y!}-acetic acid; 

{4-[3Hsopropylcarbamoyl-5-(2-piperidin^-yl^thyl)-indazol-1-yl]-piperidin-1-yl}- 
acetic acid; 

{4-[3-cyano-5-(2-piperidin-4-yl-(E)-vinyl)-indazoM -yl]-piperidin-1 -yl}-acetic acid; 
25 {4-[3-(5-methyl-[1 l 3 l 4]oxadiazol-2-yl)-5-(2-piperidin^-yl-(E)^^ 
piperidin-1-yl}-acetic acid; 
{4-[3-morpholin^-ylmethyl-5^^ 
acetic acid; 

(4^5-[2-(1-aza-bicyclo[2.2.2]ocM-ylH^ 
30 acetic acid; 

and salts, solvates, and physiologically functional derivatives thereof. 

Particular compounds of formula (I) may be selected from: 
. {4-[3-methanesulfonyl-5-(2-piperidin-4-yl-(E)-vinyl)-indazol-1 -yl]-piperidin-1 -yl} 
35 acetic acid; 
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{4-[3-methanesulfonyl-5-(2-piperidin^-yl-ethyl)-inda2ol-1-yl]-pipendin-1-y|}- 
acetic acid ; i 

and salts, solvates, and physiologically functional derivatives thereof. 

Further particular particular compounds of formula (I) may' Deselected from- 

{4-{3-carbamoyl-5-(2-piperidin^-yl-(E)-vinyl)-inda2ol-1-yl]:piperidin-1-y|}-acetic 
acid; \ | 

{4-[3-carbamoyl-5-(2-piperidin-4-yl-ethyl)-inda20l-1-y|]-pipe'ridin-1-yl}-acetic 
acid; , 

and salts, solvates, and physiologically functional derivatives thereof. 

Yet further particular compounds of formula (I) may be selected from: 

{4-[1-methanesulfonyl-6-(2-piperidin-4-yl-(E)-vinyl)-1H-inda 2 ol-3-yl]-piperidin-1- 
yl}-acetic acid; 1 1 

{4-[1 -methanesulfonyl-6-(2-piperidin-}-y|Hethyl)-1 H-inda20l-3-yl)-pi P eridin-1 -y|>- 
aceticacid; i 

and salts, solvates, and physiologically functional derivatives thereof. 

According to a further aspect, there is provided a compound of formula (I) as 
def.ned above, provided that it is not a compound selected from: 

(a) { 4 -[3-methanesulfonyl-5-(2-piperidin-4-y|-(E)-vinyl)-indazol-1-y|]- 
piperidin-1-yl} acetic acid, {4-[3-methanesulfonyl-5-(2-piperidin-4-y|-(Z)- 
vinyl)-inda2ol-1-ylj-pjperidin-1-yl} acetic acid, {4-[3-methanesulfonyl-5-(2- 
piperidin-4-yl-ethyl)-inda2ol-1-yl]- P i P eridin-1-yl}-acetic acid ; and/or 

(b) {4-[3-carbamoyl-5-(2 r piperidin-4-y|-(E)-vinyl)-inda20l-1-yl]-pi P eridin-1- 
yl}-acetic acid, {4-[3-carbamoyl-5-<2-piperidin-4-yl-(Z)-vinyl)-inda2ol-1-yl]- 
p.peridin-1-y|}-aceticacid, {4-[3-carbamoyl-5-(2-piperidin-4-y|-ethyl)-inda20l- 
1-yl]-pi P endin-l-y|}-acetic acid; and/or 

(c) {4-[1-methanesulfonyl-6-(2- P i P eridin^-yl-(E)-vinyl)-1H-inda20l-3-y|]- 
piperidin-1-y|}-acetic acid, {4-[1-methanesulfonyl-6-(2-piperidin-4-y|-(2)- 
vinyl)-1 H-inda20l-3-yl]-piperidin-1 -yl}-acetic acid, {4-[1 -methanesulfonyl-€-{2- 
piperidin-4-y|-ethyl)-1H-inda2ol-3-yl]-piperidin-1-yl}-aceticacid; 

or a salt, solvate or physiologically functional derivative thereof. 
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By the term "physiologically functional derivatives" is meant chemical ■ 
derivatives of compounds of formula (I) which have the same physiological 
function as the free compound of formula (I), for example, by being convertible 
in the body thereto. According to the present invention, examples of 
5 physiologically functional derivatives include compounds of formula (I) in which 
the carboxyl function has been modified, for example, as a carboxylic acid ester, 
such as a Ci_ 6 alkyl ester. 

Salts and solvates of compounds of formula (I) which are suitable for use in 
medicine are those wherein the counterion or associated solvent is 

10 pharmaceutical^ acceptable. However, salts and solvates having a non- 

pharmaceutically acceptable counterion or associated solvent are within the 
scope of the present invention having use as intermediates in the preparation of 
compounds of formula (I) and their pharmaceutical^ acceptable salts, solvates, 
and physiologically acceptable derivatives. 

15 Suitable pharmaceutical^ acceptable salts of the compounds of formula (I) 

include acid addition salts formed with inorganic or organic acids (for example 
hydrochlorides, hydrobromides, sulphates, phosphates, benzoates, 
naphthoates, hydroxynaphthoates, p-toluenesulphonates t methanesulphonates, 
sulphamates, ascorbates, tartrates, salicylates, succinates, lactates, glutarates, 

20 glutaconates, acetates, tricarballylates, citrates, fumarates and maleates) and 
inorganic base salts such as alkali metal salts (for example sodium salts). 
Hydrochloride salts of the compounds of formula (I) are preferred for certain 
modes of administration. 

Other salts of the compounds of formula (I) include salts formed with 

25 trifluoroacetic acid. 

Suitable pharmaceutical^ acceptable solvates of the compounds of formula (I) 
include hydrates. 

The term "alkyl" as a group or part of a group means a straight or branched 
chain alkyl group, for example a methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl 
30 or t-butyl group. 

It is to be understood that the present invention encompasses all isomers of 
the compounds of formula (I) and their salts, solvates, and physiologically 
functional derivatives, including all geometric, tautomeric and optical forms, and 
mixtures thereof (e.g. racemic mixtures). 
35 The term "halo" means fluoro, chloro, bromo, or iodo. 
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15 



20 



25 



30 



35 



defld T " ^ 3 9r ° UP ° r Pan ° f 3 9r0u P ™ ans ^ alky, group as 

defined above ,n wh.ch one or more hydrogens is replaced'by a hi group as 
defined above and preferably containing one two or three inalo „ r „ < 
from fluoro and chloro. y ■ rwo, or three |balo groups selected 

The term "aryl" means a carbocyclic aromatic ring systeril Exam D l^ of . k 
groups include phenyl, 1-, or 2-naphthy,. and bipheny. * * * 

The term "hetaryl" means a 5- or 6- membered am m a)i , 'i 
^ or three heteroatoms , ndependen(|y ~ 

BvL f XamP T °' rOUPS ««* -d oxadiazo,/ 

By, he term pharmaceutical* acceptable derivative- is meant a ' 

e~r! V aCCeP, f ,e SO ' Va,e ' °' ~ 9 -,^unc,iona, 
denvat.ve of a compound of formula (I) as hereinbefore defied 

>y %£ZZ£Z W inhib " bl0 ° d Pte ' e,e ' a " re9a '- " 

y wuaies performed on human washed and resuspended olatelete mppx • 
a Born-type optica, aggregometer (Bom. G.V.. 1962. 

n .ew o, their fibrinogen antagonist acivi,y, the compounds oT^ulaTand 
«he,r pharmaceulically acceptable derivatives are of interest for h 
and v , i c , e , paflicu , arly |he treaimen( 

Parhcular examples of thrombotic disorders are Known in thelari and include 
occlus,ve vascular diseases such as myocardial infarction, cardiac , a a,^ 

es e ITT ' SChaemiC a " aCkS ' hr0mb0 " C ^ — iosJ^ ' 
vessel wall d,sease, penpheral vascular d.sease, nephropathy relinooathv 

::::: **«-•» ^ t^z^ 

ret.nal ve,n thrombose The compounds of formula (I, and their 
Pharmaceu.ica.ly accep,ab.e derivatives are also of interest for use in the 

treatment of bone conditions caused or mediated by increased bonl 
Particular examnipc of h™ Q a- increased bone resorption, 

examples of bone d.seases are known in the art and include 
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osteoporosis, hypercalcaemia of malignancy, osteopenia due to bone 
metastases, periodontal disease, hyperparathyroidism, periarticular erosions in 
rheumatoid arthritis, Paget's disease, immobilization-induced osteopenia and 
glucocorticoid treatment. ' j I 

5 The compounds of formula (I) and their pharmaceutical!^ acceptable 

derivatives may also be useful for the treatment of certain cancerous diseases, 
for example, to prevent or delay metastasis in cancer. 

According to a further aspect of the invention, there is provided a compound 
of formula (I) or a pharmaceutical^ acceptable derivative tKereof for use in 
10 human or veterinary medicine, particularly for use in the treatment of thrombotic 
disorders. !- ! | 

According to another aspect of the invention, we providej a compound of 
formula (I) or a pharmaceutical^ acceptable derivative thereof for use in the 
treatment of a condition which is mediated through the Glycoprotein complex 
15 Gpllb/llla or other integrin receptor. 

According to a further aspect of the invention, we provide a method of 
treating a human or animal subject suffering from a condition which is mediated 
through the Glycoprotein complex Gpllb/llla or other integniji receptor which 
comprises administering to said subject an effective amount of a compound of 
20 formula (I) or a pharmaceutical^ acceptable derivative thereof. 

According to another aspect of the invention, we provide the use of a 
compound of formula (I) or a pharmaceutical^ acceptable derivative thereof for 
the manufacture of a therapeutic agent for the treatment of thrombotic disorders. 

According to a further aspect of the invention, we provide a method of 
25 treating a human or animal subject suffering from a thrombotic disorder, which 
method comprises administering to said subject an effective amount of a 
compound of formula (I) or a pharmaceutical^ acceptable derivative thereof. 

It is to be understood that reference to "treatment 3 includes both treatment of 
established symptoms and prophylactic treatment, unless explicitly stated 
30 otherwise. 

It will be appreciated that the compounds of formula (I) and their 
phanmaceutically acceptable derivatives may advantageously be used in 
conjunction with one or more other therapeutic agents. Examples of suitable 
agents for adjunctive therapy include thrombolytic agents or any other 
35 compound stimulating thrombolysis or fibrinolysis and cytotoxic drugs. It is to 
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be understood that the present invention covers the use of a compound of 
formula (I) or a pharmaceutical^ acceptable derivative thereof in combination 
with one or more other therapeutic agents. 

The compounds of formula (I) and their pharmaceutical^ acceptable 
derivat.ves are conveniently administered in the form of pharmaceutical 
compositions. Thus, in another aspect of the~ "invention, we provide a 
pharmaceutical composition comprising a compound of formula (I) or a 
pharmaceutical^ acceptable derivative thereof adapted for use in human or 
veterinary medicine. Such compositions may conveniently be presented for use 
in conventional manner in admixture with one or more physiologically 
acceptable carriers or excipients. 

The compounds of formula (I) and their pharmaceutical^ acceptable 
derivatives may be formulated for administration in any suitable manner The 
compounds may, for example, be formulated for topical administration or 
admm.stration by inhalation or, more preferably, for oral, transdermal or 
parenteral administration. 

For oral administration, the pharmaceutical composition may take the form of 
for example, tablets, capsules, powders, solutions, syrups or suspensions 
prepared by conventional means with acceptable excipients. 

For transdermal administration, the pharmaceutical composition may be 
g.ven ,n the form of a transdermal patch, such as a transdermal iontophoretic 
patch. In a preferred aspect, the invention provides an iontophoretic delivery 
dev.ee (for example, an iontophoretic patch) comprising a compound of 
formula(l) or a pharmaceutical^ acceptable derivative thereof suitably a 
Pharmaceutical^ acceptable salt thereof, for example, a hydrochloride salt 
Iontophoretic devices and systems as such are known in the art, for instance 
from, WO-A 9116946, WO-A 9116944, WO-A 9116943, WO-A 9115261 WO-A 
9115260. WO-A 9115259. WO-A 9115258. WO-A 9115257 WO-A 9115250 
WO-A 9109645, WO-A 9108795. WO-A 9004433.WO-A 9004432 WO-A 
9003825. EP-A 254965, US 4717378, EP-A 252732 and GB-A 2239803 which 
are incorporated herein by reference. 

For parenteral administration, the pharmaceutical composition may be given 
as an injection or a continuous infusion (e.g. intravenously, intravascular^ or 
subcutaneously). The compositions may take such forms as suspensions 
solutions or emulsions in oily or aqueous vehicles and may contain formulatory 
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agents such as suspending, stabilising and/or dispersing agents. For 
administration by injection these may take the form of a unit dose presentation 
or as a multidose presentation preferably with an added preservative. 
Alternatively for parenteral administration the active ingredient. may be in 
5 powder form for reconstitution with a suitable vehicle. 

Tfie compounds of formula (I) and their pharmaceutical^ acceptable 
derivatives may also be formulated as a depot preparation. Such long acting 
formulations may be administered by implantation (for example subcutaneously 
or intramuscularly) or by intramuscular injection. Thus, for example, the 
1 0 compounds may be formulated with suitable polymeric or hydrophobic materials 
(for example as an emulsion in an acceptable oil) or ion exchange resins, or as 
sparingly soluble derivatives, for example, as a sparingly soluble salt. 

As stated above, the compounds of formula (I) and their pharmaceutical^ 
acceptable derivatives may also be used in combination with other therapeutic 
15 agents. The invention thus provides, in a further aspect, a combination 
comprising a compound of formula (I) or a pharmaceutical^ acceptable 
derivative thereof together with a further therapeutic agent, in particular a 
thrombolytic agent. 

The combinations referred to above may conveniently be presented for use in 
20 the form of a pharmaceutical formulation and thus pharmaceutical formulations 
comprising a combination as defined above together with a pharmaceutical^ 
acceptable carrier or excipient comprise a further aspect of the invention. The 
individual components of such combinations may be administered either 
sequentially or simultaneously in separate or combined pharmaceutical 
25 formulations. 

When a compound of formula (I) or a pharmaceutical^ acceptable derivative 
. thereof is used in combination with a second therapeutic agent active against 
the same disease state the dose of each compound may differ from that when 
the compound is used alone. Appropriate doses will be readily appreciated by 
30 those skilled in the art. 

A proposed daily dosage of a compound of formula (I) for the treatment of 
man is 0.01 mg/kg to 30 mg/kg, which may be conveniently administered in 1 to 
A doses. The precise dose employed will depend on the age and condition of 
the patient and on the route of administration. Thus, for example, a daily dose 
35 of 0 1 mg/kg to 10mg/kg may be suitable for systemic administration. 
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Compounds of formula (I) and salts, solvates, and physiologically functional 
der.vat,ves thereof may be prepared by any method knownj in the art for the 
preparation of compounds of analogous structure, for exanlple. by the methods 
described below. 

Thus, according to a first process (A), compounds of fojrLa (I) may be 
prepared by coupling a compound of formula (II) ' 

(II) 



CCLH 



or a protected derivative thereof wherein L 1 represents a leaving group for 
example, chloro. bromo or iodo. or a -OS0 2 CF 3 group, with' the alkene or alkyne 
of formula (III) 

or a protected derivative thereof wherein: 
ring system AB and Y are as defined above; and Z is piperid nyl or quinuclidinyl 
This coupling may be effected in the presence of a transition metal catalyst and 
at elevated temperature. Suitable transition metal catalysts include palladium 
catalysts, such as a palladium triarylphosphine catalyst. Suitable temperatures 
are from about 20 to about 160°C, such as 80 to 120°C, or the reflux 
temperature of the solvent. Conveniently the coupling is effected in the 
presence of a base, such as a tertiary amine and in a solvent, such as a polar 
solvent, for example Af.rV-dimethylformamide. 

According to a further process (B), compounds of formula (I) wherein Z is 
piperazinyl or a protective derivative thereof may be prepared by reductive 
alkylation of a compound of formula (IV) 

(IV) 




N C0 2 H 



974969BA1 I > 
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or a protected derivative thereof, with piperazine wherein rjing system AB and Y 
are as defined above. This reductive'alkylation may be effected in the presence 
of a suitable reducing agent, for example, sodium triacetoxjborohydride, and in 
a suitable solvent, such as tetrahydrofuran. : I 

5 The compounds of formula (IV) may be prepared either (ji) from the 

corresponding aminoalkoxyvinyl compound by treatment wjith acid; or (ii) 
oxidation of the corresponding allyl compound, for example! with osmium 
tetroxide. 

According to another process (C) compounds of formula !(l) may be prepared 
10 by interconversion, utilising other compounds of formula (I) or protected 

derivatives thereof as precursors. ' 1 1 

For example, compounds of formula (I) in which X represents CH 2 -CH 2 may 

be prepared from the corresponding compounds of formula (I) in which X 

represents CH=CH or C=C by hydrogenation. The hydrogenation may be 
15 effected in the presence of a transition metal catalyst, such as Raney Nickel, or 

a palladium, platinum or rhodium catalyst. Conveniently the reaction is effected 

in a solvent, such as an alcohol (e.g. ethanol). 

Alternatively, hydrogenation may be effected chemically- for example, by 

using diimide. Conveniently the diimide is generated in situ iron) a suitable salt, 
20 such as diazenedicarboxylic acid, dipotassium salt, and the reaction is effected 

in the presence of an acid, such as acetic acid, and a solvent, such as an 

alcohol (e.g. methanol). 

A further embodiment of process (C) is conversion of a compound of formula 

(I) or protected derivative thereof wherein ring B is unsubstituted (ie -L-R° is 
25 hydrogen) to a substituted analogue. For example: 

(a) reaction of a compound of formula (I) or a protected derivative wherein 
-L-R° is hydrogen with a d.io alkyl halide or an optionally substituted benzyl 
or phenethyl halide in the presence of a base, such as sodium hydride, in a 
polar solvent, such as N.N-dimethyl formamide, to afford a compound of 
30 formula (I) wherein -L-R° is C M0 alkyl, or optionally substituted benzyl 

respectively. Similarly, reaction with an acid halide or sulphonyl halide will 
provide a compound of formula (I) wherein L is C(O) or S(0) 2 respectively 
and reaction with the appropriate isocyanate will provide a compound of 
formula (I) wherein L is CONH. 
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<b L J 7!"^ " f0mU ' a (l) " h " in - L - R ° is C« alkoxycarbonyl may be 

oxad,a 20 lyl Th,s converse may be effected via the corresponding 
hydrate v,a reaction with triethyl ortho acetete. and then cyclisa, on 
■W is T T™'* (,) °' 3 pretoa " 'nereof wherein 



z 1 -x 




(V) 



wherein Z 1 is quinuclidinyl, 




nng system AB, X. and Y are as defined for formula (I); and ' 

Carbox y' 9 rou P or a protected carboxyl group and P» « hurt™ . 

ydrogen. and when Z ,s qu,nuclidinyl P is a protected rarb , 

descZ It : ' 0m,Ula ^ " prepared * Processes (A),^B) or (C ) as 

Alternately, compounds of formula (V) wherein Y is hydrogen may be 
prepared by reacting a compound of formula (VP) 
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Z— X 




(VI) 



or a protected derivative thereof, with a compound of formula (V\\) 



10 



15 



20 



25 



30 



wherein Z, X and ring system AB are as hereinbefore defined, L 2 is a leaving 
group, for example, chloro, bromo, iodo, or mesylate, and'p 1 is a protected 
carboxyl group. j I 

Suitabiy, the reaction is carried out in the presence of ah inorganic base, for 
example, a bicarbonate, such as sodium bicarbonate; in a polar solvent, for 
example, N.N-dimethylformamide, at a non-extreme, suitat) y ambient, 
temperature. ■ ■ 

In a particular embodiment of process (D), compounds of formula (I) may be 
prepared from protected carboxyl derivatives of compounds' of formula (I), ie. 
compounds of formula (I) wherein P' is a protected carboxyl group. In a further 
embodiment of this process, compounds of formula (I) may be prepared from 
protected amino derivatives of compounds of formula (I), ie. compounds of 
formula (V) wherein P" is an amino protecting group. 

The protecting groups used in the preparation of compounds of formula (I) 
may be used in conventional manner. See, for example, those described in 
'Protective * Groups in Organic' Synthesis 1 by Theodora W. Green, second 
edition, (John Wiley and Sons, 1991), which also describes methods for the 
removal of such groups. 

Particular protected carboxyl groups include, for example, carboxylic acid 
ester groups such as carboxylic acid alkyl or aralkyl esters, for example where 
the alkyl or aralkyl portion of the ester function is methyl, ethyl, tert-butyl, 
methoxymethyl, benzyl, diphenylmethyl, triphenylmethyl or p-nitrobenzyl. When 
the ester is an unbranched alkyl (e.g. methyl) ester deprotection may be 
effected under conditions of either basic hydrolysis, for example using lithium 
hydroxide, or acidic hydrolysis, for example using hydrochloric acid. Tert-butyl 
and triphenylmethyl ester groups may be removed under conditions of acid 
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hydrolysis, for example using form.c or trifluoroacetic acid at room temperature 
or us.ng hydrochloric acid in acet.c acid. Benzyl, diphenylmethyl and 
n.trobenzyl ester groups may be removed by hydrogeno.ysis in the presence of 
a metal catalyst (e.g. palladium). 
5 Particular amino protecting groups include, for example, aralkyl groups such 

as benzyl, d.phenylmethyl or tripheny.methyl groups; and acy. groups such as 
N-benzyloxycarbonyl. t-butoxycarbonyl or trifluoroacetyl groups 

When a particular isomeric form of a compound of formula (I) is desired the 
requ,red isomer may conveniently be separated using preparative high 
10 performance liquid chromatography (h.p.l.c.) applied to the final title compound, 
of processes (A) to (D) above or applied prior to any final depletion step in" 
said processes. 

Compounds of formula (II) and (III), or protected derivatives thereof may be 
prepared us.ng any appropriate methods, such as those described in the 
15 examples. 

Certain intermediates described above are novel compounds, and it is to be 
understood that all novel intermediates herein form further aspects of the 
present .nvention. Compounds of formula (,|), for example, {4-[6-bromo-1-(3- 

cyclohexyl-propyO^H-indazol-S-ylJ-piperidin-l-yD-acetic acid tert-buty. ester 3- 
(1-benzyoxy^ 

ester, [4-(6-bromo-benzo[dJisoxazo.-3-yl)- P iperidin-1-y|]- a cetic acid tert-buty. 
ester. 5-bromo-1-(i-tert-butoxycarbonylmethyl-pip er idin-4-y.)-1 H-indazo.e-3- 
carboxyhc acid methyl ester, and [4-(5-bromo-3-morpho.in-4-y.methyi-indazol- 
1-yl)-p.pend.n-1-y|j-acetic acid tert-buty. ester, are key intermediates and 
represent a particular aspect of the present invention. The compounds of 
formula (IV). (V), and (V.) are also an important aspect of the present invention 
and .nclude 4-{2-[3-(l-t e rt-b U toxycarbonyl-methyl-p,peridin-4-yl)-l-(4. 
carbamoyl-benzylMH-indazo.^ 

propyl)-! H-,ndazol-3-yl}-pip e ridin-1- y l)-acetic acid tert-butyl ester 442-f3-(1 
tert-butoxycarbonylme^ 

carboxyl, aod tert-buty. ester. 4-f2-(1-(4-f,uoro-benzy.)-3-(1-methoxycarbony.- 
™^.per,d,n-4-y,>-iH-^ 

butyl ester, 4-{2-f3-(1-tert-butoxycarbon y imethyl- P i P eridin-4-yl)- 
benzo[d]i S oxazol-6-y,]-(E)-viny^piperid in e-1-carbox y .ic acid tert-buty. ester 4- 



20 



30 
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{2-[3-( 1 -tert-butoxycarbonyi-me^^ 

piperidine-1-carboxylic acid tert-butyl ester, 4-{2-[1-{1-tert- 
butoxycarbonylmethyl-piperidin^-yl)-3-methoxy-1H-indazol-5--yl]-(E)-vinyl}- 
piperidine-1~carboxylic acid tert-butyl ester , 4-{2-[1-(1-tert- 
5 butoxyc^rbonylmethyl-piperidin-4-yl)-3-(pyrc^^ 

(E)-vinyl}-piperidihe-1-carboxylic acid tert-butyl ester, ) 4-(2-[1-(1-tert- 
butoxyc^rbonyl"methyI-piperidin^yl)-3-cyano-1H-inda2ol-5-yiHE)-vinyl}- 
. piperidine-1-carboxylic acid tert-butyl ester, A-{2-^-{^Ae^ 
butoxyc^rbonylmethyl-piperidin^^ 

10 (E)-vjnyl}-piperidine-1-carboxylic acid tert-butyl ester, and 4-[2-(3-piperidin-4-yl- 
1H-indazol-5-yl)-ethyl]-piperazine-1-carboxylic acid tert-butyl ester acetate. 

Conveniently, compounds of the invention are isolated following work-up as 
acid addition salts, e.g. trifluoroacetate or hydrochloride salts. Pharmaceutical^ 
acceptable acid addition salts of the compounds of the invention may be 

1 5 prepared from the corresponding trifluoroacetate salts by exchange of ion using 
conventional means, for example by neutralisation of the trifluoroacetate salt 
using a base such as aqueous sodium hydroxide, followed by addition of a 
suitable organic or inorganic acid, for example, hydrochloric acid. Alternatively, 
pharmaceutical^ acceptable acid addition salts may be prepared directly by 

20 effecting deprotection with the appropnate organic or inorganic acid, for 
example, hydrochloric acid. Inorganic base salts of the compounds of the 
invention may also be prepared from the corresponding trifluoroacetate salts by 
addition of a suitable strong base such as sodium hydroxide. 

Solvates (e.g. hydrates) of a compound of the invention may be formed 

25 during the work-up procedure of one of the aforementioned process steps. 

The following Examples illustrate the invention but do not limit the invention 
in any way. All temperatures are in °C. Thin layer chromatography (T.l.c.) was 
carried out on silica plates. Preparative high performance liquid 
chromatography (h.p.l.c.) was carried out using a Dynamax 60A C18 8mM 25cm 

30 x 41.4mm i.d. column eluted with a mixture of solvents consisting of (i) 0.1% 
trifluoroacetic acid in water and (ii) acetonitrile, the eluant being expressed as 
the percentage of (ii) present in the solvent mixture, at a flow rate of 45ml per ' 
minute. Analytical h.p.l.c. was carried out using a Dynamax 60A C18 8mM 25 
cm x 4.6mm i.d. column eluted with a mixture of solvents consisting of (i) and 

35 (iii), 0.05% trifluoroacetic acid in acetonitrile, the eluant being expressed as the 
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percentage of (iii) present in the solvent mixture, at a flow rate of 1 ml per 
nrunute The following abbreviations are used. Me = methyl; Et = ethyl- RT 
Retent.on time; THF = tetrahycrofuran: and DMF = /V./V-dimethy.formamide 



Example 1 

^^^^ 

indazol-3-yll-pipprinin-i .yiv a ^tir ^ ^| ^ 

& 1 -H-(2,4-Dihrom 0 -hPn 7 n V i ) ^ iDendin . 1 . y , l . otha _ nr 

1.3-Dibromobenzene (65ml, Aldrich, was added to a stirred mixture of 1- ace t yl . 

chtor.de (34.58) and the mixture heated at 95 - 100' for 1.5h. When coo. the 

acetate. The comb.ned, dried (Na 2 SO,) organic extracts were evaporated /„ 
vacuo and the residue purified by flash chromatography over 
Gradient elufo, with ether - etaano, (gradient 99: 1 ,o 90: 1 0) afforded the title 
compound as an orange oil (16.7g). ~ 
T.l.c. Si0 2 (Et 2 0:EtOH, 9:1) Rf = 0.23 
Ref°: EP-A-0 428 437 

ffl (2^-Dibromr>-phenYl)-pi pR n d in ^. v |. me , hanf , no hy rtrr ,^, : ^ 

andT m ' X> Z 01 1 - l4 - (2 '^ ibTO ^" 2 °y | )-PiP^in.1- y „- e ,hanone (, 1 OOg, 
and aqueous 5M hydrochloric add (60ml) was heated under reflux unde 

ai r ~ -d n wss e ~ - — * - - ■«« 

T.l.c. S.O. (CH,Cb EtOH-880NH,. 89:10 1) Rf =■ ft 1.7 

O i ') (2 , 4-Dibromn-nhenvll.nin.nH^ .metfivlen B .hvH, 3 ,.„. 
A stared solution of (^ibromo-phenyll-piperidin^-yi-rnethanone 
hydrochloride (7.04g), hydrazine (6.0ml. ,91 mm0 |). and efhano, (150m„ was 
heated under reflux under nitrogen for ,6h. The cooled sotution was 
evaporated in vacuo, treated with aqueous 1M sodium carbonate (50ml) 

ZZTZ ' h 6lher ' ** * ied (Na ' Sa ' extras were 

evapora ed ,n vac„, The residue was purified by dash chromatography over 

S J h <«°~<- ammonia (grad^ 89 ,0., 
to 835.150.15) to 9 ,ve the htleramcound as a cream solid (5.71 g). 
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T.l.c. Si0 2 (CH 2 Cl 2 -EtOH-880 NH 3l 78:20:2) Rf = 0.13 (minor) and Rf = 0.16 
(major) 

(iv) 6-Bromo-3-pioeridin-4-yl-1H-indazole hydrochloride 
5 A stirred mixture of (2,4-dibromo-phenyl)-piperidin-4-yl-methylene-hydrazine 

(5.64g), sodium hydride (1.25'g, 60% dispersion in oil), and, dry DMF (150ml) 
was heated at 105 3 under nitrogen for 6.5h. Further sodium hydride (200mg) 
was added and heating continued for 2h. The mixture was evaporated in vacuo 
acidified to pH 1 by the addition of aqueous 2M hydrochloric acid, and then 

10 basified to pH 8 by the addition of aqueous 1M sodium carbonate. The mixture 
was extracted with ether, and the combined, dried (Na 2 S0 4 ! )| organic extracts 
were evaporated in vacuo. The residue was purified by flasjh chromatography . 
over silica gel, eluting with dichloromethane:ethanol:880 ammonia (gradient 
89:10:1 to 78:20:2) to give the title compound as a cream-yellow solid (2.50g). 

1 5 T.l.c. Si0 2 (CH 2 Cl r EtOH-880NH 3 , 78:20:2) Rf = 0.6 , 

"i 

(v) f4-(6>Bromo-1HHndazol-3-vn-piperidin-1-vn-acetic acid tert-butvl ester 

A mixture of 6-bromo-3-piperidin^-yl-1H-indazole hydrochloride (500mg), tert- 
butyl bromoacetate (0.29ml), sodium bicarbonate (150mg), and DMF (10ml) was 

20 stirred at 23° under nitrogen for 18h. The mixture was evaporated in vacuo, 

treated with aqueous saturated sodium bicarbonate (25ml), and extracted with 
ethyl acetate. The dried (Na 2 S0 4 ) organic layer was evaporated in vacuo onto 
silica gel. Purification by flash chromatography over silica gel, eluting with 
dichloromethane - ethanol - 880ammonia (gradient 967:30:3 to 945:50:5) 

25 • afforded the title compound as fine white crystals (347mg), 
T.l.c. Si0 2 (CH 2 Cl r EtOH-880 NH 3 , 945:50:5) Rf = 0.27 

(vi) 4-(2-(3-(1-tert-Butoxvcarbonvlmethvl-piperidin-4-vn-1H>i ndazol-6-vlHE)- 
vinyl)-piperidine-1-carboxylic acid tert-butvl ester 

30 A mixture of [4-(6-bromo-1 H-indazol-3-yl)-piperidin-1 -yl]-acetic acid tert butyl 
ester (1.34g), 4-vinyl-piperidine-1-carboxylic acid tert-butyl ester (0.75g), 
triethylamine (1.4ml), palladium (ii) acetate (0.050g) and tri(o-tolyl)phosphine 
(0.21 Og) in DMF (60ml) was stirred at 120° under nitrogen for 16h. The mixture 
was evaporated in vacuo and purified by flash chromatography on silica gel, 
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eluant ethyl acetate: cyclohexane: tnethylam.ne (50:50:2-^1 00 0 2) to give the 

title compound as a yellow solid (1.1 8g). 

T.l.c. Si0 2 (CH 2 CI 2 : EtOH: 880 NH 3 95: 5: 0.5) Rf = 0.32 

5 m ^ 2 - f3 -^- tPrt - Bu toxycarho n vlmethvl-nin P ridin^- V | ) . 1 . M ^ rhflmn . /l , 

Sod,um hydride (12.6mg) was added to a stirred solution of 442-[3-(1-tert- 

butoxy M rbonyl m ethyl-piperidin^y.)-lH-indazo,-S- y ,HE)-viny. } -piperidine-1- 
carboxyhc acid tert-buty, ester (I50mo) in DMF (5m.) at 23* under nitrogen and 
1 0 st.rr.ng was continued at 22" for 20 min. 4-Bromomethy,-benzamide' (67mg) 
was added and stirring was continued at 22" for 21 h. The solvent was 
evaporated and the residue partitioned between ethyl acetate and water The 
organic payers were washed with brine, dried (MgS0 4 ) and evaporated to give a 
pale yellow solid (1 79mg). Purification by short path chromatography on silica 

Z d IT : ith c diCh,0r ° methan - ^ 880 ammonia 95:5: 0.5. gave a white 
sol d (I34mg). Further purification by short path chromatography on silica gel 
e.u ng with CH 2 CI 2 : EtOH: 880NH 3 97.5: 2.5: 0.25 gave the t^nmjss a 

white solid (104mg). 

T.l.c. Si0 2 (CH 2 CI 2 : EtOH: 880NH 3 95: 5 : 0 5) Rf = 0 2 
20 REF 1 US Patent 3931268 

/ . {v,,i) {4 ' f 1 -^ 4 - Ca '-banin Y l-h^ n 2v |). € .^-p ip Pr i fti n-^. 

piperidin-1-yl>-acetic arid trifluoroacetatP . 

Aso.ut,on4- { 2- [ 3-(1-te rt -butoxycarbonylmethyl-piperidin-4-y|)-i- (4 -carbamoy.- 
benzy,) 1 H-indazol^ylHEJ-vinyD-piperidine-l -carboxylic acid tert-buty. ester 
( 100mg) ,n trifluoroacetic acid (4ml) was stirred at 23" under nitrogen for 2 5h 
The mixture was evaporated to dryness in vacuo to give a colourless gum 
Trituration with dry ether gave the title compound a white solid (55mg) 
Mass spectrum m/z 502 (MH + ) - 

Nmr (d 5 DMSO) 6 values 8.6,8.3 <2H). 7.92, 7.38 (2H), 7.86-7.78 (3H) 7 68 

nu\ o 3 o ( ^ (2M) ' 6 35 mi 6 4 (m 5 67 ™- 411 (2H). 37-2 9 
(10H). 2.2 (4H), 1.95 (2H), and 1.55 (2H) 

Example 7 



25 
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Synthesis of (44144-Carbamovl-benzvl)^(2-piperidin-4-vl-ethyl)-1H-indazol-3- 
vn-piperidin-1-yl)-acetic acid trts(trifluoroacetate) 
{4-[1-(4-Carbamoyl-benz^ 

piperidin-1-yl}-acetic acid trifluoroacetate (0.1 Og) was hydrogenated at 20% and 
5 atmospheric pressure over 10% palladium on charcoal (50% paste with water, 
0:05g) for 4h. The catalyst was filtered off and the solvent evaporated in vacuo 
to give a colourless oil (0.074g). Trituration with dry ether gave the title 
compound as a white solid (0.074g). 
Mass spectrum m/z 504 (MhT) 
10 Analysis Found: C.50.3; H.5.1; N.8.6. 

C 29 H 37 N 5 0 3 .2.9 CF 3 C0 2 H requires C.50.1; H.4.8; N.8.4. • 

The following compounds were prepared by methods analogous to those used 
in Examples 1 and 2: 

15 

Example 3 

{4-[1-(4-F!uoro-benzenesulfonyl)-6-(2-piperidin-4-yl-(E)-vinyl)-1H-indazol-3- 
yl]piperidin-1-yl}-aceticacid trifluoroacetate. 
Mass spectrum m/z 527 (MHT). 

20 

Example 4 

(4^1-[2-(4-Fiuoro-phenyl)-ethyl^ 
piperidin-1 -yl)-acetic acid trifluoroacetate. 
Mass spectrum m/z 491.5 (MhT). 

25 

Example 5 

[4-[1 -(4-Nitro-benzyl)-6-(2-piperidin-4-yl-(E)-vinyl)-1 H-indazol-3-yl]-piperidin-1 - 
yljacetic acid trifluoroacetate. 
Mass spectrum m/z 504.5 (MhT). 

30 

Example 6 

{4-{1-Cyclopentylmethyl^(2-piperidin^-yl-(E)-vinyl)-1H-indazol-3-yl]-piperidin- 
1-yl}-acetic acid trifluoroacetate monohydrate. 
Mass spectrum m/z 451 (MhT). 
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Example 7 

{ 4-[i-(4-Methyl-be^^ 

1 -yl}-acetic acid trifluoroacetate. ' ; 

Mass Spectrum m/z 473 (MH~). 

Example 8 

{ 4-[1-(4-Pentyloxy-ben 2 yl)^-{2-piperidin-4-yl-(E)-vjnyl)-1Hiindazol-3-yl]- 
piperidin-1-yl}-acetic acid trifluoroacetate. 
Mass spectrum m/z 545. 1 (MH + ). j 

Example 9 

{44l-(4-Bromo-benzoyl-«rtx 3 nyl)^-(2- P iperidin^-y|-(E)-vinyl)-1HHndazol-3-yll- 
pipendin-1 -yl}-acetic acid tris(trifluoroacetate). , I 

Mass spectrum m/z 551.2 [MH + ]/ 'j 
Example 10 , 

{4-[1-(4-Dimethylamino-benzyl W 2-pip e ridin-4-yKE)-vinyl)-1H-indazol-3-yl]- 
P-per.d.n-1 -yl}-acetic acid tris(trifluoroacetate) monohydrate. 
Mass spectrum m/z 502 (MH"). i 



35 



Example 1 1 

{4-[W4-Hydroxy-benzy^^ 

1 -yl}-acet.c acid bis(trifluoroacetate) monohydrate. 

Mass spectrum m/z 475.3 (MH*). 

Example 12 

{4-[1-(4-Cyano- P heny.)^(2-pip e ridin^y,-(E)-viny.)-1H-indazol-3-y.]-piperid,n- 
l-yl}-acetic acid trifluoroacetate monohydrate. 
Mass spectrum m/z 470.4 (MH*). 

Example 13 
H-lHS^i^ 

3-yl]-p.perid«n-1-y|}-acetic add bis(trifluoroacetate) monohydrate 
Mass spectrum m/z 556.3 (MH*). 
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Example 14 

{4-[6-(2-Piperidin-4-yH^ 
piperidin-1-yl}-acetic acid trifluoroacetate. 
Mass spectrum m/z 451.4 (MHT). 

5 

Example 15 

{4-[1-Methylcarbamoyl-6-(2-piperidin^^ 
yl}-acetic acid trifluoroacetate. 
Mass spectrum m/z 426 (MhT). . 

Example 16 

{4-[1-(4-Carbamoyl-benzyl)-6-(2-piperidin-4-y^ 
1-yl}-acetic acid tris(trifiuoroacetate). 
Mass spectrum m/z 504 (MhT). 

15 

Example 17 

Synthesis of (4-f6-(2^piperidin-4-vl-(Z)-vinvl)-1 H-indazol-3-yn-piperidin-1-vft- 
acetic acid. 

(i) 4-(2-[3-( 1 -tert-Butoxvcarbonvlmethyl-piperidin-4>vl V1 H-indazol-6-vlHZV 

20 vinyl}ptperidine-1-carboxvlic acid tert-butvl ester. 

The mother liquors from the preparation of 4^2-[3-(1-tert-Butoxycarbonylnr>ethyl- 
piperidin-4-yl)-1 H-indazol-6-yl]-(E)-vinyl}piperidine-1-carboxylic acid tert-butyl 
ester were concentrated to a gum and purified by a combination of 
crystallisation, column chromatography on silica gel and preparative HPLC to 

25 give the title compound as a gum (9mg). 

V H NMR(CDCI 3 )6: 1.2-1.5 (2H) m; 1.47 (9H) s; 1.50 (9H) s; 1.69 (2H)m; Z12 
(2H) m; 2.2-2.7 (5H) broad resonances; 2.75 (2H) m; 3.0-3.4 (5H) broad 
resonances; 4.09 (2H) broad resonance; 5.53 (1H) dd; 6.52 (1H) d; 7.04 (1H) d: 
7.28 (1H) s; 7.78 (1H) broad resonance. 

30 (ii) (4-[6-(2-Piperidin-4-yl-(Z)-viny[)-1 H-indazol-3-yl1-piperidin-1 -ylVacetic acic 
salt with deuterium chloride 

4^2-[3-(1-tert-Butoxycarbonylmethyl-piperidin^-yl)-1H-indazol-6-yI]-(Z)- 
vinyl}piperidine-1-carboxylic acid tert-butyl ester (ca. 1mg) was dissolved in 
6.6M deuterium chloride in deuterium oxide (0.6ml) to give, after 16h at ambient 
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temperature, the titje^gmeound as a solution in 6M deuterium chloride in 
deuterium oxide. j 

'H NMR (20wt% DCI in D 2 0)6: 1.72 (2H) m; 1.97 (2H0m;i 4 8 (5H) m; 3.00 
2H) m; 3.40 (5H) m; 3.91 (2H0 m; 5.74 (1H) dd; 6.64 (i H )ld; 7.3 (1H) d 
(obscured by HOD resonance); 7.59 (1H) s; 8.08 (1H) d. 

Example 1fi 
Synthesis of {4-fi. 
yl)-acetic ar.iri 

£ii -^HldSd:PutoxYcart^ 

D.pendme- 1-carboxvlic ar.id tej^buty j ~t rr " : °- 

Aso,utio noM^3-(1-^ 

vIHE -v.nyl^ine.! -carboxylic acid tert-butyl est* (O^g) in ethanol 
(80ml) was hydrogenated over 10% p a „ a dium on carbon ( 0 i.l4g) for 4h The 
cata.yst was fi.tered off and the fiUrate was evaporated ,„ J 0 give the * le 
compound as an ivory solid (0.80g). i ~ 

Mass spectrum m/z 527 [MH*]. 1 : 

^ 4 ' <2 ;' 3 -' 1 '' ft "- RUIOX ^^ 
yll-ethyll-piparidine-l-rarhrivy i,, . acid „„, 

A mixu™ of ^2-p K1 - l e rt -bu l ox y carbon y ,me l h y ,-p i p er , d , n ^ yl) . 1H , nda2oW . 
ylMhyl^p.pendine.l^rboxyiie acid .art-butyl ester ,270m 9 > sodium hydride 
<25mg of a 60 A dispersion in oil), and DMF (10ml) was stirred at 23" under 
narogen for 30 min. A soMion of 1 -iodopen.ane (0.075ml) in DMF „ m „ was 
added and st.rnng oontinued for 18h. The mixture was evaporated in vacuo 
treated wtth aqueous saturated sodium bicarbonate, and extracted with ether 
The combmed, dried (Na 2 SO,, organic extracts were evaporated in vacuo and 
the res,dual o,l purified by flash chromatography over silica gel elution with 
ethanol d.chloromefhane (gradient 1:19 to 1:49) afforoed the t,tle comoonnd as 

a colourless oil (169mg). ' ~ 

T.l.c. Si0 2 (EtOAc-cyclohexane - Et 3 N, 34:65:1) Rf = 0.3 
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A solution of 442-[3-(1-tert-butoxyrarbonylmeth^^ 
indazol-6-yl]-ethyl}-piperidine-1-carboxylic acid tert-butyl ester(169mg) in 
trifluoroacetic acid (5ml) was stirred at 23° under nitrogen for 3h. The mixture 
was evaporated in vacuo to give the crude product. This was purified by 
5 preparative h.p.l.c. on an Inertsil ODS2 IKS 16416 one inch) preparative column. 
The flowVate was 15.0ml/min and the column eluted with a mixture of solvents 
consisting of (i) 0.12% trifluoroacetic acid in water and (ii) acetonitrile. The 
eluant was expressed as the percentage of (ii) in the solvent mixture. The 
gradient profile was isochratic in (ii) 0% for 5 min, 0 to 55% ; (ii) in 15 min, 
10 isochratic in 55% (ii) for 10 min, 55 to 0% (ii) in 2 min, and isochratic in 0% (ii) 
for 3 min. The product was triturated with ether (25ml) and filtered off to give 
the title compound as a white solid (66mg). Preparative h.p.l.c. Rt 15.8 min (on 
the system and conditions described above ) 1 1 

Mass spectrum m/z 441 (MH+). 

15 

. Example 19 ,,i 
Synthesis of (446-f2-(1 >aza-bicvclof2.2.21ocM-vlWEVvinvl1-!l H-indazot-3-v1V 
piperidin-1-yQ-acetic acid. j j 

(i) Tert-butyl f4-f6-[2-n-aza-bicvclor2.2^ 
20 piperidin-1 -yll-acetate. 

A mixture of tert-butyl [4-(6-bromo-1H-indazoi-3-yl)-piperdin-1-yl]-acetate 
(394mg), 4-vinyl-1-aza-bicyclo[2.2.2]octane (206mg), palladium (II) acetate 
(22.4mg), tri-o-tolylphosphine (61 mg), triethylamine (0.28m!) and DMF (10ml) . 
was heated at 110° for 20h under nitrogen. After cooling, the solvent was 

25 removed in vacuo and the residue partitioned between 8% sodium bicarbonate 
and ethyl acetate. The combined organic extracts were dried (Na 2 S0 4 ) and 
evaporated in vacuo and the residue purified by flash column chromatography 
over silica (100g) with dichloromethane - methanol -0.88 ammonia (29:10:1) 
eluent to afford the title compound (480mg). 

30 T.l.c. Si0 2 (CH 2 CI 2 -MeOH-aq. NH 3 29:10:1 ) Rf = 0.6 

(ii) f446-r2-n-Aza-biwclof2.2.2^ 
yll-acetic acid trifluoroacetate 

Tert-butyl [4-[6-[2-(1-aza-bicyclo[2,2,2]oct-4-y!HE)-vinyl]-1H-indazol-3-yl]- 
35 piperidin-1 -yl]-acetate (303mg) was dissolved in trifluoroacetic acid - waler 
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(9.1 10ml) and allowed to stand for 17h. The solvents were removed /„ vacuo 
and the residu e purified by gradjem preparatjve ^ ^ ^ 

RT 12m.n). to afford the titie_comDoynd as a colourless solid (168mg) 
Assay Found C. 51.1; H, 5.3, N, 8.6 
5 C 23 H 30 N 4 O 2 . 2.2.CF 3 C0 2 H requires: C, 51.0; H. 5.0; N, 8.7% 
Mass spectrum; m/z 395.1 (MH + ) 

Example 20 

10 * ntt *'j"^^ - yiHEfadaylfcH S - r ----,i 

£0 WS-Bromo-l-n-cyrlnnrnl ErsB^iUHjnd^a r . l.nin B n ri ,n.l.,„v., ^, i . 
acid ten-hmy i yi| acetic 

Sodium hydride (54mg of a 60% dispersion in oil) was added to a sMrred 

15 es e [4 f- b r ; 0m0 - ,H -' nda2 ° | - 3 ->' l )-PiPendin-1- yl J.ace l ic acid teh-buty, 

ester (SOOmg, , n OMF <17m„ a, 23- under nitrogen. After 20 min. a solution o, 

added Tr aC ' d ********* — ' BTSHrt in DMF <2ml> was 

ZTrT™* COn ' in ' Jed ^ miX,Ure WaS ™*> 

rea,ed w,,h water ,30m,). and extracted with ethy, acetate. The combined,' dried 

(Na.SO,, organtc extracts were evaporated in vacuo and the residual oil 
putted by flash chromatography over silica gel. Elution with trie.hylamine- 
ethe cyclohexane (gradient 5:50:945 to 1:10:89) afforded the t^ompound as 

a colourless oil (466mg). 

Mass spectrum m/z 518 (MH*) 
/ Ref ! : EP0559345A1 

25 

JH-mdazokVympiperidm-i-vh Uc acid tert . h „, u , „J *~ P 1 

A stirred mixture of f4-|6-bromo.1-(3-c y clohexyl-propyl)-1 H-indazol-3-yl). 
ptper,d,n-1-yl>-ace,ic acid lert-butyl ester (428mg). 4-viny|.1-aza- 

Sr fh 0 , ' ane <198m9) ' Pa " adiUm '" , aCe,ate < 19m * '^-""VPhosphine 
(SOmg). tnathylamtna (0.34ml), and DMF (8ml) was heated a. 105' under 
nitrogen (or , 5h . When ^ ^ mjxture ^ ^ 

aqueous saturated sodium bicarbonate (25ml), and exacted with ethyl acetate 
The combined, dned,Na 2 S0 4 , organic extracts were evaporated In vacuo ant 
35 the residue purified by flash chromatography over si,ica gel. Gradien eMion 
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with dichloromethane-ethanol-880 ammonia (gradient 945:50:5 to 927:70:7) 
afforded the title compound as a yellow oil (198mg). 

fiii) (4^642-n-Aza-bicvclof2.2^ 
5 indazol-3-yl)-piperidin-1-yl)-acetic acid ths(trifluoroacetate) monohydrate 

A Solution of (446-[2-(1-aza-bicyclo[2.2.2]ocM-yl)-(E)-vinyl]-1-(3-cyclohexyl- 
propyl)-1H-indazol-3-yl}-piperidin-1-yl)-acetic acid tert-butyl ester (193mg) in 
trifluoroacetic acid (5ml) was kept at 23° for 3h. The solution was evaporated in 
vacuo and the residue purified by preparative HPLC using, standard conditions, 

10 gradient profile 10-90% (ii) in 25 min, RT 15.4min. The collected eluant was 
evaporated in vacuo and the residue triturated with ether to give the title 
compound as a white solid (1 15mg). 
Mass spectrum m/z 519.4 (MFT) 
Analysis Found: C.56.5; H r 6.5; N.7.3. 

15 C 32 H 46 N 4 0 2 .3CF 3 C0 2 H.H 2 0 requires C.56.5; H.6.6; N,7.3%. 

The following compounds were prepared by methods analogous to those used 
in Example 20: 

20 Example 21 

f4-I642-(1-Aza-bicvclor2.2^ 
acetic acid trifluoroacetate. 
Mass spectrum; m/z 395.1 (Mf-T). 

25 Example 22 

4-F6-f2M-Aza-bicvclof2.2^^ 
vll-piperidin-1-vl)-acetic acid trifluoroacetate. 
Analysis Found: C.52.9; H.4.7; N.6.95. 
C 30H35FN 4 O 2 .2.6C 2 HF 3 O 2 requires C,52;9; H.4.7; N,7.0%. 

30 

Example 23 

(446-f2-(1-Aza-bicvclof2.^ 

1H-indazol-3-yl}-piperidin-1-yl)-acetic acid bis(trifluoroacetate) monohydrate 
Analysis Found: C,53.2; H.5.4; N.6.6. 
35 C 3 3H 42 N 4 0 4 S.2CF 3 C0 2 H.H 2 0 requires C.53.1; H.5.5; N.6.7 
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/l-ethYll-lH-inflazol^-vi^ip^riHin^ ^ nrrfjr 



Example 24 

Synthesis of M-ffi-f 9 T ip« rn , in 1 
acid. 

2N aqueous sodium hydroxide (20ml) was added dropwise'lL a stirred 
suspense of S-hromo-S-piperidin^-yM H-indazote hydrooftiorid m 7 0) and 
benzy, chloroformate (3.56ml, in dichloromethane ,100m„ uW ro g ' a".' 

n<^S0 , and " 6: ^ ° r9aniC ' «•* — 

flash chromatography on sitioa get. eluting with ether: cyclohexane 10 90- 
50 50. gave the tiUejompoynd as a white solid (3.22g). i. 
T.l.c. Si0 2 (Ether: cyclohexane 50:50) Rf= 0.3 



carboxvlic arid 



benzvl estpr 

t~ LI ' k ! mder re " UX W " h all V«^u.yl.in (2.08m.) and 
MM s(,r,phenylphosphine) palladium (O, <148mg) in d^ toluene (80m ) with 

eoetate (100ml) and 10% aqueous potassium fluoride (50ml) The while 

w,tn more 10 A aqueous potassium fluoride (50ml). dried (MgSCU and 

z h " n ,o 9,ve a pa,e ye,,ow semi - soiw ^ p — * 

lash chromatography on s„ica gel, eluting with e.her.hexane 40:60 gave the 
jitle compound as a colourless oil (2.04g). 
T.l.c Si0 2 (elher: cyclohexane 50:50) Rf = 0.4. 

ester" o ^T^^ y '^^' ) - M ^^^^^ 
es e (2.0g, was treated at 0' under nitrogen with osmium tetroxide (2 5 w. % 

so,u„on ,n ,-hu.anol, 1.03m„ in letrahydrofuran ,40ml) and water m 1 d ,he 
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mixture was stirred at 0° under nitrogen for 1 75h. Sodiurtjr periodate (1.69g) 
was added and stirring was continued at 22° for 3.5h. The mixture was diluted 
with ether (100ml), the solution decanted from a white precipitate, and the 
mother liquor evaporated in vacuo. The residue was dissolved in 
tetrahydrofuran (50ml), and sodium triacetoxyborohydride l^3.4g) and acetic acid 
(1 .35ml) added. The mixture was stirred at 22° for 16h, ba'sified with 8% 
aqueous sodium bicarbonate (100ml) and extracted with ethyl acetate. The 
organic layers were washed with brine, dried (MgS0 4 ) and .evaporated in vacuo 
to give a brown oil. Purification by flash chromatography on silica gel. eluting 
with CH 2 CI 2 :EtOH:880NH 3 95:5:0.5, gave the title compound as a brown foam 
(1.92g). Further purification by dry flash chromatography 'on silica gel. eluting 
with cyclohexane:ethyl acetate 20:80-0:100, gave the title compound as a white 
foam (1.1 Og: 41%). i! 
T.l.c. Si0 2 (EtOAc) Rf = 0.25 

(iv) 4-f2-(3-Piperidin-4- yl-l H-indazol-6-vn-ethvM-piperazine-1-carboxvlic acid 



tert-butvl ester acetate 

3-(1-Ben2yloxycarbonyl-piperidin-4-yl)-6-[2-(4-tert-butoxycarbonyl-piperazin-1- 
yl)-ethyl]-indazole-1-carboxylic acid benzyl ester (1.05g) was hydrogenated at 
22° and atmospheric pressure over 5% palladium on carbon (50% paste with 
water, 200mg) in ethanol (20ml) and ethyl acetate (50ml) containing glacial 
acetic acid (0.195ml) for 16h. The catalyst was filtered off and the solvent 
evaporated in vacuo to give the title compound as a white solid (0.69g). 
T.l.c.Si0 2 (CH 2 CI 2 :EtOH:880NH 3 78:20:2) Rf=0.1 

(v) 4-f2-[ 3-(1-tert-Butoxvcarbonvlmethvl-Diperidin-4-vl)-1H-indazol-6-vn-ethvl)- 
piperazine-1-carboxvlic acid tert-butvl ester 

t-Butylbromoacetate (0.064ml) was added to a stirred suspension of 4-[2-(3- 
piperidin-4-yl-1H-indazol-6-yl)-ethyl]-piperazine-1-carboxylic acid tert-butyl ester 
acetate (200mg) and sodium bicarbonate (71 mg) in dry N.N-dimethylformamide 
(5ml) at 22° under nitrogen, and stirring was continued at room temperature for 
16h. The slightly cloudy solution was poured into water (50ml) and extracted 
with ethyl acetate. The organic layers were washed with 50:50 brine: water and 
brine, dried (MgS0 4 ) and evaporated in vacuo to give a white solid (181mg). 
Purification by dry flash chromatography on silica gel, eluting with 
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dichloromethane:ethanol:880 ammonia 98:2:0.2 - 93:7:0.7, gave the title 

compound as a white solid (1 39mg). 

T.l.c. Si0 2 (CH 2 CI 2 .EtOH:880NH 3 89:10:1) Rf=0.6 

(vi) (4-f6-(2-Piperazin-1-vl- ethvn-1H-inda20l-3-vll-DiDeridin-1-vlVaceticarJri 
tris(trifTuoroacetate) 

4-{2-[3-(1-tert-Butoxycarbonylmethyl-piperidin-4-yl)-1H-indazol-6-ylJ-ethyl)- 

piperazine-1-carboxylic acid tert-butyl ester (134mg) was stirred at 22° under 

nitrogen with trifluoroacetic acid (5ml) for 6.5h. The solvent was evaporated in 

vacuo and the residue triturated with dry ether to give the title compound as a 

white solid (158mg). 

Mass Spectrum m/z 372 (MH*) 

Analysis Found: C.42.1; H.4.6; N.9.1. 

C2oH29N 5 0 2 .3.5 CF 3 COOH requires C.42.1; H.4.25; N.9.1. 



Example 25 

Synthesis of (441 -M-fluoro- benzvn-6-(2-piperazin-1 -vl-ethvIM H-indazol-3-vll- 
piperidin-1-y|)-acetic arid ~~ 

(i) 4-(2-[3-( 1 -Methoxvc a rbonvlmethvl-piperidin-4-vlH H-indazol-6-vn-ethvl}- 
20 Piperazine-1-carboxvlic acid tert-butvl ester 

4-[2-(3-Piperidin-4-y|-lH-indazol-6-yl)-ethyl]-piperazine-1-carboxylic acid tert- 
butyl ester acetate (420mg) was stirred at 23° under nitrogen with methyl 
bromoacetate (0.085ml) and sodium bicarbonate (151mg) in dry N,N- 
dimethylformamide (15ml) for 16h. The mixture was poured into water (60ml) 
25 and extracted with ethyl acetate. The organic layers, were. washed with brine, 
dried (MgS0 4 ) and evaporated in vacuo to give the title compound as a white 
solid (446mg). 

Mass Spectrum m/z 486 (MH + ) 

30 (ii) 4-{2-f1-(4-Fluoro-ben zvn-3-n-methoxvcarbonvlmethvl-piperidin-4-vn-1H- 
indazol-6-yll-ethvl)-Dip erazine-1-carboxvlic acid tert-butvl ester 
Sodium hydride (60% dispersion in oil. 23mg) was added to a stirred solution of 

4-{2-[3-(1-methoxycarbonylmethyl-piperidin-4-yl)-1H-indazol-6-yl]-ethyl}- 
piperazine-1-carboxylic acid tert-butyl ester (220mg) in dry N,N- 
35 dimethylformamide (5ml) at 23° with stirring under nitrogen, and stirring was 
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continued at 23 s for 40 min. 4-Fluorobenzyl bromide (0.057ml) was added and 
stirring was continued at 23° for 16h. The mixture was poured into water (50ml) 
and extracted with ethyl acetate; the organic layers were washed with brine, 
dried (MgS0 4 ) and evaporated to give a colourless gum. Yjurification by short 
5 path chromatography on silica gel, eluting with dichloromethane:ethanol;880 
ammonia 99: f :0. 1-95:5:0.5, gave the title compound as a colourless gum 
(58mg). ' : | 

T.l.c. Si0 2 (CH 2 CI 2 :EtOH:880NH 3 95:5:0.5) Rf = 0.7. . 

1 1 

10 (iii) {4j1J^FIu^ 

ylVacetic acid tetrahydrochloride j'j 
A solution of the 4-[2-[1-(4-fluoro-benzyl)-3-(1-methoxycarb;onylmethyl-piperidin- 
4-yl)-1H-indazol-6-yl]-ethyl}-piperazine-1-carboxylic acid tert-butyl ester (58mg) 
in 2N hydrochloric acid (5ml) was stirred at 23° under nitrogen for 20h. The 

1 5 mixture was evaporated to dryness in vacuo and the residue triturated with dry 
ether to give a cream solid (40mg). 30mg of this solid was heated at 80° with 
2N hydrochloric acid (5ml) for 66h. The mixture was evaporated to dryness in 
vacuo and the residue triturated with dry ether to give the title compound as a 
white solid (24mg). 

20 Mass spectrum m/z 480.5 (MhT) 

Analysis Found: C,50.0; H.6.3; N.10.5. 
C27H34N5O2F.4HCI.H2O requires 0,50.4; H.6.3; N.10.9. 

Example 26 

25 Synthesis of (4^542-(1>aza-bicvclof2.2.21ocM-vlHEWinvlVbenzo[d1isoxazol-3> 
yl}-piperidin-1 -ylH4-chloro-phenyl)-acetic acid trifluoroacetate 
(i) 1 -f4-(2.4-Dibx)mo-benzovl)-piperidin-1 -yll-ethanone 
1,3-Dibromobenzene (65ml) was added to a stirred mixture of 1-acetyl- 
piperidine-4-cartonyl chloride hydrochloride (21. 8g) and aluminium (III) chloride 

30 (34.5g) and the mixture heated at 95 - 100° for 1 .5h. When cool, the mixture 
was poured into a mixture of ice-water (50ml) and extracted with ethyl acetate. 
The combined, dried (Na 2 S0 4 ) organic extracts were evaporated in vacuo and 
the residue purified by flash chromatography over silica gel. Gradient elution 
with ether - ethanol (gradient 99:1 to 90: 10) afforded the title compound as an 

35 orange oil (16.7g). 
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T.l.c. Si0 2 (Et 2 0 - EtOH, 9:1) Rf = 0.23 

ihl f2,4-Dibromo- P hen Y l)-p iporir|i n ^. v |. nriethanftn)B c _„ vjmr 

A st,rred mixture of the l-^^-dibromo-benzoyD-piperidin-l.ylJ-ethanone 
7.72g), hydroxyzine hydrochloride (6.89g). and pyridine (200ml) was heated 
at 105 under nitrogen for 16h. When coo«, aqueous 1M sodium carbonate 
(100ml) was added and the mixture evaporated in vacuo. Water (200ml) was 
adde d and the mixture filtered. The precipitate was dissolved in hot methanol 
(200ml) and adsorbed onto silica gel (50ml). The resultant silica was purified by 
flash chromatography over silica gel, eluting with dichloromethane - ethanol - 
880 ammonia (gradient 89:10:1 to 725 : 250 : 25) to give the title corncob as 

a white crystalline solid (5.56g). 

Mass spectrum m/z 363 (MH + ) 

OH} 6 -Bromo-3-DiDRririin-^ . v |. b en?ofri) i«;ny a7 oi 0 

A stirred mixture of (2 ( 4-dibromo- P heny.)-pi P eridin-4-y l -methanone E^xime 
(5 56g), sodium hydride (921 mg of a 60<>/ 0 dispersion in oil), and DMF (120ml) 
was heated at 1 00' under nitrogen for 0.5h. The cooled mixture was 
evaporated in vacuo and treated with water (10m.) under nitrogen. The mixture 
was ac.dif.ed to pH1 by the addition of aqueous 2M hydrochloric acid (25ml) 
and then basified to pH 8 by the addition of aqueous saturated sodium 
bicarbonate. The mixture was extracted with ether and the combined dried 
(Na,S0 4) organic extracts were evaporated in vacuo. The residue was purified 
by flash chromatography over silica gel. eluting with dichloromethane - ethanol - 
880 ammon,a (grad.ent 945:50:5 to 863:125:12), to. give the tiUe.com^ as a 
white solid (2.54g). " — ~ 

T.l.c. S.0 2 (CH 2 CI 2 - EtOH - 880 NH 3 . 78:20:2) Rf = 0.22 

30 

A mixture of 6-bromo-3-piperidin-4-yl-ben20[d]isoxa2ole (1.50g) bromo-(4- 
chloro-phenyl)-acetic acid ethyl ester 3 (1 70g), potassium carbonate (1 48g) 
and acetonitrile (30ml) was stirred under nitrogen for 3h under reflux The 
cooled mixture was evaporated in vacuo, treated with aqueous saturated sodium 
35 b,carbonate (50ml). and extracted with ethyl acetate. The combined dried 



20 



25 
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(Na 2 S0 4 ) organic extracts were evaporated in vacuo onto silica gel and the 
resultant silica applied as a plug to a flash column of silica gel. Gradient elution 
with ethyl acetate - cyclohexane (gradient 1:19 to 1:9) afforded the title 
compound as a pale yellow oil (2.04g). 
T.l.c. Si0 2 (CH 2 CI 2 ) Rf = 0.10 

REF 3 JW: Epstein eial y J. Med. Chem., 1981, 24, 481. 

(v) (4^6-r2-(1>A2a>bicvclor2.2.21ocM-vlHE)-vinvn-ben2ofd1isoxazol-3>vlV 
piperidin-1-ylH4-chloro-phenvn-acetic acid ethyl ester 

A stirred mixture of 4-vinyl-1-aza-bicyclo[2.2.2]octane 4 (75mg), [4-(6-bromo- 
benzo[d]isoxa2ol-3-yl)-piperidin-1-yl]-(4-chloro-phenyI)-acetic acid ethyl ester 
(261 mg), lithium chloride (23mg), triethylamine (0.23ml), palladium (II) acetate 
(8 mg), tri-o-tolylphosphine (35mg) and DMF (5ml) was heated at 105° under 
nitrogen for 18h. The cooled mixture was evaporated in vacuo and treated with 
aqueous saturated sodium bicarbonate (20ml). The mixture was extracted with 
ethyl acetate, and the combined, dried (Na 2 S0 4 ) organic extracts were 
evaporated in vacuo. The residue was purified by flash chromatography over 
silica gel, eluting with dichloromethane - ethanol - 880 ammonia (gradient 
945:50:5 to 89:10:1 ) to give the title compound as a colourless liquid (37mg). 
T.l.c. Si0 2 (CH 2 CI 2 -EtOH-880NH 3 , 89:10:1) Rf = 0.14 
REF 4 : E. Ceppi et a/, Helv. Chem. Acta, 1974, 57, 2332. 

(vi) (446>f2- (1-A2a-bicvdor2.2.21oct^4-vn-fEVvinvn-benzofd1isoxazol-3-vl)> 
piperidin-1-ylH4-chloro-phenyl)-acetic acid trifluoroacetate 

A stirred mixture of (4^6-[2-(1-aza-bicyclo[2.2.2]pcM^ 
benzo[d]isoxazol-3-yl}-piperidin-1-yl)-(4-chloro-phenyl)-acetic acid ethyl ester 
(292mg), potassium carbonate (290mg) ( ethanol (20ml), and water (8ml) was 
heated under reflux under nitrogen for 16h. The cooled mixture was treated 
with aqueous 2M - hydrochloric acid (2.2ml) and the solution evaporated in 
vacuo. The residue was purified by preparative h.p.l.c. (gradient profile 10-90% 
(ii) in 25 min, RT14.1 min) and the collected eluant was evaporated in vacuo. A 
solution of the resultant producf-in water (50ml) was freeze-dried to give the title 
compound as a white solid (181mg). 

Analytical h.p.l.c. (gradient profile 10-90% (ii) in 25min) R t 13.3 min. 
Analysis Found: C, 52.0; H, 4.8; N, 5.5 
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CH M CIN,0, 2C,HP s0 . , 24H,0 requires: C. 52.4; H, 4.9; N. 5.55% 

f 

Example 97 j 
Isomer b- f^fi-P-M-A^-hi^ ro „ 0 . ■■ • • ~ -f 5 '' 

Amixture of S-bromo-S-piperidin^-yl-benzo^lisoxazo.e (4.77g, a-bromo^ 
chtorobenzeneacetic acid. ,., -dimethyl ester <5.96g and potasZ 
cartona.e ,4.69 g) in DMF (100m,, was slirred a , 23 . un ° ^ ™ 

I ^r^rr T ra,e r ,rea,ed wi,h — «* 

evann J * "mbrned, dried <Na ; SO.> organic extracts were 

siZ - r" ^ *" reSWUe PUrmed » " ash chromatography over 

^ H ra :r Wi ' h —^exane (gradient 3:07 
1U.90) afforded the WlecofflEound (7.50g) as an off-wh,te solid 
Mass spectrum m/z 507 (MH*) 

Am.xtu.eofH.^^.^^.^ 

n o o T°t r ,er, - buiy ' es,er ,s 79 >- 

ceta^ 25 m T"" " 71m "' '^'"^P^ <^> and patl dium „, 
The 111! 9 ' ^ <11 ° m " WaS «-ed -U20- under nrtrogen for 6h 

Tic, Si0 2 (CH 2 CI 2 : EtOH: 880 NH 3 .100:10:1) Rf = 0.30 

-^^g^^ 

^^^^ 

V hP pendm 1 yl)-(4-chloro-phenyl)-acetic acid tert-butyl ester (300mg) was 
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purified by preparative h.p.Lc. (stationary phase Chiralpak .AD. Lot No. 57-47- 



ethanol: heptane (1:1), flow = I.Oml/min, detection wavelength 280nm RT = 6.52 

min.). I 

i 

(iv) Isomer a: (4-(642-n-A2a-bicvclof2.2.21oct-4-vn-(EVvinvlVbenzofd1isoxa2ol- 
3-yl r-piperidin-1 -vlH4-chloro-phenvQ-acetic acid trifluoroacSetate 

A solution of (4-{6-[2-(1-A2a-bicyclo[2.2.2]oct-4-yl)-(E)-vinyl]-ben2o[d]isoxazol- 
3-yl}-piperidin-1-yl)-(4-chloro-phenyl)-acetic acid tert-butyi! ester, isomer a, 
(100mg) in trifluoroacetic acid: water (9:1 ; 5ml) was stirred at 20° under nitrogen 
for 7h. The solvent was removed in vacuo to give a yellow oil which was stirred 
with dry ether for 2h. The solid obtained was dried in vacuo at 37° for 4h, to 
give the title compound as a cream solid M 10mo). 
Analytical h.p.l.c. (stationary phase Chiralpak AD No. 098 r 017-4101 1, 
ethanol:Et 3 N: heptane (47:3:50), temp. 40° flow = I.Oml/min, detection 
wavelength 280nm, RT= 7.22min.). , 
Mass Spectrum m/z 506 (MH + ) 1 ' 

(v) Isomer b: f446-f2-n-Aza-bicvclof2.2.21oct^4-vn-(E)-vinvll-benzordlisoxa2o[- 
3-yl)-piperidin-1-vlH4-chloro-phenvQ-acetic acid tert-butyl ester 

A sample of (4-{6-[2-(1-aza-bicyclo[2.2.2]oct-4-yl)-(E)-vinyl]-benzo[d]isoxazol-3- 
yl}-piperidin-1-yl)-(4-chlpro-phenyl)-acetic acid tert-butyl ester (300mg) was 
purified by preparative h.p.l.c. (stationary phase Chiralpak AD. Lot No. 57-47- 
20728; eluant ethanol:heptane (1:1), flow = 15ml/min, detection wavelength 
280nm) to give the title compound as a yellow solid (125mg). 
Analytical h.p.l.c. (stationary phase Chiralpak AD, No. 098-017-41011, eluant 
ethanokheptane (1:1), flow = 1.0m!/min, detection wavelength 280nm RT = 22.2 
min). 

(vi) Isomer b: (446-f2-(1-Aza-bicvclof2.2.21oct-4-ylHE)-vinvn-benzord1isoxazol- 
3-yl)-piperidin-1 -vl)-(4-chloro-phenvl)-acetic acid trifluoroacetate 

A solution of (4-{6-[2-(1-aza-bicyclo[2.2.2]oct-4-yl)-(E)-vinyl]-benzo[d]isoxazol-3- 
yl}-piperidin-1-yl)-(4-chloro-phenyl)-acetic acid tert-butyl ester, isomer b, () in 
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tr.fluoroacetic acid: water (9:1; 5ml) was stirred at 20' under nitrogen for 7h 

Itl S r t rem ° Ved ^ VaCU ° l ° 9iVe 3 ye " OW 0i ' Which " as sirred with dry 
ether for 2h. The solid obtained was dried in vacuo at 37« for 4h, to give the title 
compound as a cream solid (110mg). ■ a meime 

Analytical h.p.l.c. (stationary phase Chiralpak AD No. 098-017-41011 
ethano.:B 3 N:heptane (47:3:50), temp. 40° flow = 1 Oml/min. detection' 
wavelength 280nm ( RT = 1 0.7min). 
Mass. Spec, m/z 506 (MH + ) 



)iperidin-1- 



Example 28 

Synthesis of /4-f6-f?- P ip 0 r i d j n ^_ v |_ ( p ) _„ inv 
yll-acetic acid 

A m,xture of 6-bromo-3-pi P eridin-4-yl-ben 2 o[d]isoxazole (1.1 ig), tert-butyl 

sZdT^ S ° diUm biCarb ° nate (332m9) ' and ** DMF (20m') was 

stirred * 23 under n.trogen for 18h. The mixture was evaporated in vacuo 

treated w.th water (20m.) and aqueous saturated sodium bicarbonate (20mn 

The mixture was extracted with dich.oromethane and the combined, dried 

(Na 2 S0 4 ) organic extracts were evaporated in vacuo. The residual oil was 

pur.f,ed by flash chromatography over silica gel eluting with 

t^^^r' 0 ^ 10 ' 88 amm ° nia (957:3 ° :3) l ° 9 ' Ve the title comDound " 
Mass spectrum m/z 395 (MH + ) 

M ^-{2-f3-(1-ten-Rutox Y carbonvlmethvl- D i De ridin- 4 .. 0 .K 0 n, ofd1isoxa7n ,^ 
iE)-vinyl}-pipendine-1-r. a rhnvyii c acid tpri-hnty i cctaf 

A mixture of 4-v,n y .-piperidine-1-carboxy.ic acid tert-butyl ester (564mg) the [4- 
e-bromo-benzoIdJisoxazol-S-yO-piperidin-l -y|]-acetic acid tert-butyl ester 
(855mg) palladium (II) acetate (26mg), tri- ( g-toly.)phos P hine (94m g) , lithium 
ch.or.de (94mg), DMF (8.5ml), and triethy.amine (0.6ml) was stirred at 108° in 
an autoclave under nitrogen for 16h. When cool, the mixture was evaporated in 
vacuo, treated with aqueous saturated sodium bicarbonate (50ml) and 
extracted with dichloromethane. The combined, dried (Na 2 S0 4 ) organic 
extracts were evaporated in vacuo onto silica gel and the resultant silica applied 
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as a plug to a flash column of silica gel. Gradient elution with ethyl 
acetatexyclohexane (gradient 1 :4 to 1 :2) gave the cis isomer . 
Further elution gave the title compound as a pale yellow gum (501 mg). 
Mass spectrum m/z 526 (MhT) 

5 

fiiiV (4-Tfr-(2-PipefidiT^ ' 
acid bis(trifluoroacetate) 

A solution of 4-{2-[3-(1-tert-butoxycarbonylmethyl-piperidin-4-yl)- 
benzo[d]isoxazol-6-ylHE)-vinyl}-piperidine-1-carboxylic acid tert-butyl ester 
10 (220mg) in trifluoroacetic acid (5ml) was kept at 23° under nitrogen for 2.5h. 
The solution was evaporated in vacuo, and the residue triturated with ether 
(12ml) to give the title compound as a cream solid (220mg). 
Mass spectrum m/z 370.2 (MHT) 

Analysis Found: C.49.5; H.4.9; N,6,8. 

1 5 C 21 H 27 N3O3.2CF 3 CO 2 H.0.57H 2 O requires C,49.4; H,5.0; N,6.9%. 

Example 29 

Synthesis of f 4-f6-f 2-piperidin-4-vl-ethvl)"benzo[d1isoxazol-3-yl1-piperidin-1 -y\\- 
acetic acid 

20 (I) 4-(2-f3-( 1 -tef1>butoxvcarbonvlmethyl-piperidin-4-vl)-benzold1isoxazol-6-vl1- 
ethyl)-piperidine-1-carboxylic acid tert-butyl ester 

To a stirred solution of 4-{2-[3-(1-tert-butoxycarbonylmethyl-piperidin-4-yl)- 
benzo[d]isoxazol^-yl]-(E)-vinyl}-piperidine-1 -carboxylic acid tert-butyl ester 
(300mg) in methanol (6ml) at 8° under nitrogen was added six portions of 

25 dipotassium azodicarboxylate 5 (6x330mg) over 3 days, followed after each 
addition by the slow addition of a solution of acetic acid (0.2ml) in methanol 
(3ml) over 8h. Further dipotassium azodicarboxylate was added (1 00g) and 
three additions of a solution of acetic acid (3x0.2ml) in methanol (3x0.8ml) was 
added over 3h periods over 3 days. The mixture was evaporated in vacuo, 

30 treated with aqueous saturated sodium bicarbonate (30ml), extracted with 
dichloromethane, and the combined, dried (Na 2 S0 4 ) organic extracts were 
evaporated in vacuo. The residue was purified by-flash chromatography over 
silica gel and elution with ethyl acetatexyclohexane (gradient 1:3 to 1:2) 
afforded the title compound as a colourless oil ( 205mg): 

35 Mass spectrum m/z 528 (MhT) 
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REF Organic Reactions, 1991, 40, 103. 

i : 

i 

(ii) H-f6-f2-Piperidin^-yl-Pthv[Vb e n7nrd1i.n xaz0 [. 3 . v |l.ninpyiHin.1.vB. a r.Ptir 
acid bisftrifluoroacetate) [' 

5 4-{2-(3-( 1 -tert-Butoxycarbonylmethyl-piperidin-4-yl)-ben2o[d]isoxa20l-6-yl]- 
ethyl}-pi P eridine-1-carboxylic acid tert-butyl ester (194mg) was stirred in 
trifluoroacetic acid (10ml) and water (1ml) for 3h. The mixture was evaporated 
m vacuo and the residue purified by preparative HPLC using the standard 
conditions, gradient profile 1 0-20% (ii) in 1 0 min, 20% (ii) isochratic for 7 min 
10 to g.ve a yellow oil RT 16.5 min. This was co-evaporated with ether to give the 
t itle compound as fine white hygroscopic crystals (51mg). i,. 
Mass spectrum m/z 372 (MFT) ' I 

Analysis ' Found: C.49.0; H.5.3; N.6L6. 

C 2iH 2 9N3O3.2CF 3 C0 2 H.0.7H 2 O requires C.49.05; H.5.3; N,6.9%. 
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30 



Example 30 

Synthesis of {4-f6-f2-Din P r a7 in - i. v |- e thvn-hPn 2 ofdlisoxa7nl- i -t 
acetic acid 



(i) ^^-fP-nimethylamino-PthoxvWZVvinvll -h enzofdlisoyUrni-S-vii-Dinenrtin 



yll-piperidin-1-yl- 



20 1-vl)-acetic acid tert-h:it y i gctor 

A mixture of [4-(6-bromo-benzo[d]isoxazol-3-yl)-piperidin-1 -yl]-acetic acid tert- 
butyl ester (2.68g), dimethyl-(2-vinyloxy-ethyl)-amine 6 (3.12g) tetra-n- 
butylammomum chloride (1.88g), palladium (II) bis(ben 2 onitrile) d.chloride 
(130mg), potassium carbonate (1.87g), and DMF (20ml) were heated at 85" 
under nitrogen in an autoclave for 18h. When cool, the mixture mixture was 
evaporated ,n vacuo, treated with aqueous saturated sodium bicarbonate 
(30ml), and extracted with dichloromethane. The combined, dried (Na 2 S0 4 ) 
organic extracts were evaporated and the residue purified by flash 
chromatography over silica gel. Gradient elution with dichloro- 
methane:ethanol:0.88 ammonia (gradient 100:0:0-+97:3:0->967:30:3) afforded 
the title compound as a golden oil ( 1 .32g). 
Mass spectrum m/z 430 (MH + ) 

REF 6 : C-M. Andersson, eta/., J. Org. Chem., 1990, 55, 5757. 
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(ii) {4-[6-(2-Piperazin-1-yl-ethvl)-benzo[d1isoxazol-3-vn-piperidin-1-yl>-acetic 



acid tetrakis(trifluoroacetate) 

A solution of (4-{6-[2-(2-dimethylamino-ethoxy)-(Z)-vinyI]-b!enzo[d)isoxazol-3- 
yl}-piperidin-1-yl)-acetic acid tert-butyi ester (500mg) in sulphuric acid (90%, 
5 1 .25ml) and water (375ml) was kept at 23° under nitrogen for 2 days. Solid 

sodium bicarbonate was added to adjust the acidity to pH8.| Water (5ml), acetic 
acid (1.0ml), piperazine (200mg), and sodium triacetoxyborohydride (730mg) 
were added and stirring continued for 4 days. The mixture was filtered and 
purified by preparative HPLC using standard conditions, gradient profile 10-40% 
10 (ii) in 17 min, to give impure product RT 8.5 min. This was further purified by 
preparative HPLC in exactly the same way to give the title compound . 
Analysis Found: C,40.6; H.4.2; N.7.O. j 
C 2 o H 28 N 403 4CF 3 C0 2 H requires C.40.6; H.3.9; N,6.8%. ij 

15 Example 31 f 

Synthesis of [4-[3-methoxv-5-(2-piperidin-4-vl-(E)-vinvn-indazol'-1>vl1-piperidin- 



1-yl)-acetic acid. 

(i) 5-Bromo-2-nitro-2H-indazole 

To stirred acetic anhydride (410ml) at -5° was added, drcpwise, fuming nitric 
20 acid (8.5ml). After 20 min. the solution was cooled to -1 5° and 5-bromoindazole 

(7.70g) was added portionwise maintaining the temperature at -15°. The 

mixture was stirred at -15° for 2h, added to iced water (1 1), and vigorously 

stirred for a further 2h. The solid was collected by filtration and was partitioned 

between diethyl ether (500ml) and 5M aqueous sodium hydroxide (350ml). The 
25 aqueous layer was extracted with diethyl ether and the combined organic 

extracts were dried (Na 2 S0 4 ) and evaporated in vacuo to afford the title 

compound as an orange solid (7.45g). 

Mass spectrum m/z 243 (MhT) 

30 (ii) 5-Bromo-3-methoxy-1 H-indazole 

To a stirred solution of 5-Bromo-2-nitro-2H-indazole (2.80) in methanol (15ml) 
was added sodium methoxide (T.38g) and this was stirred at 19° for 5h. The 
mixture was concentrated in vacuo and partitioned between dichloromethane 
and water. The aqueous was re-extracted with dichloromethane and the 

35 combined organics were washed with brine, dried (Na 2 S0 4 ) and concentrated in 



BNSDOCID: <WO 8749698A1_I_> 



WO 97/49698 



42 



PCT/EP97/03194 



10 



15 



20 



25 



30 



35 



vacuo. The residue was purified by flash chromatography over silica gel and 
elut.on wrth ethyl acetate : cyc.ohexane (gradient 10% to 15%) afforded the tit.e 

compound as a cream solid (1 .55g, 59%). 

Mass Spectrum m/z 229 (MH + ) 

fiii) 4 -(5-Bro m o-3 ^m ethox Y -i n da 2 ol-1- Y | ) - pip P r i d in e. 1 . carhnw , irariHtQrt butyl 

5-Bromo-3-methoxy-l H-indazole (1 .53g). 4-Methanesulfonyloxy-piperidine-1- 
carboxyhc acid terf -bu»y. ester (2.45g) and potassium carbonate (2 80g) were 
st.rred m DMF (20ml) and this was heated to 100" for 6h Further 4- 
Methanesulfony.oxy-piperidine-1-carboxylic acid /e/f-butyl ester (0 38g) was 
added and heated at 100' for a further 16 hours. The reaction mixture was 
concentrated in vacuo and then partitioned between dichloromethane and 
water. The aqueous was re-extracted with dichlormethane. and the combined 
organ.cs were washed with brine, dried (Na 2 S0 4 ) and concentrated in vacuo 
The residue was purified by flash chromatography over silica gel and elution 
^"d e (1 Bog) 61316 CyC ' 0heXane (1 :9) 3ff0rded the impound as a cream 
Mass Spectrum m/z 412 (MH + ) 

fiv) 5-Bromo-3-methnw-i- r i r p r i d i n ^. vl . 1H . inria ^ l<;> 

4-(5^ro mo -3-methoxy-indazo.-1-y|)-piper I dine-1-carboxy.ic acid tert-buty. ester 
(I.BOg) was dissolved in trif.uoroacetic acid (15ml) and this was stirred at 1 9« for 
ca 1 5h. The reaction mixture was concentrated in vacuo and partitioned 
between dichloromethane and. 0.5M sodium hydroxide. The layers were 
separated and the aqueous was re-extracted with dichloromethane The 
comb, ned organics were washed with brine and concentrated /„ vacuo to afford 
tne title compound as a yellow solid (1 .39g). 
Mass Spectrum m/z 312 (MH + ). 

( y) f4-(5-Bromo.3-methovy indazol-l-vD-pi p p ri rli n-l-vli^tir. acid tert^utyl 

fo B fi ir 3 ;?rr y " 1 ' piperidin ^ yM s ° d - m ^^ate 

(0.66g) and tert-butylbromoacetate (0.68ml) were stirred in DMF at 19« for 20h 
The reaction mixture was concentrated in vacuo and partitioned between 
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dichlormethane and water. The layers were separated and the aqueous was re- 
extracted with dichloromethane and the combined organics were washed with 
brine, dried (Na2S04) and concentrated in vacuo. The residue was purified by 
flash chromatography over silica gel and elution with ethyl acetate : 
5 cyclohexane (3:20) afforded the title compound as a yellow solid (1 .56g). 
Mass Spectrum m/z 426 (MH + ). 

(vi) 44241 -(1-tert-Butoxycarbonylmethyl-piperidin-4-vlV3-methoxv-1H-inda20l> 
5-vlHE)-vinyl}-piperidine-1-carboxvlic acid tert-butyl ester 

1 0 [4-(5-Bromo-3-methoxy-indazoM -yl)-piperidin-1 -yl]-acetic.acid tert-butyl ester 
(0.50g), 4-Vinyl-piperidine-1-carboxylic acid tert-butyl ester (0.274g), palladium 
(II) acetate (0.021 g), tri-o-tolyphosphine (0.057g) and triethylamine (0.49ml) 
were stirred in DMF (2.5ml) and was heated to 1 10°C for 16h. The reaction 
mixture was concentrated in vacuo and the residue partitioned between ethyl 

1 5 acetate and aqueous sodium bicarbonate. The layers were separated and the 
aqueous was re-extracted with ethyl acetate. The combined organics were 
concentrated in vacuo. The residue was purified by flash chromatography over 
silica gel and elution with ethyl acetate : cyclohexane (1:3) afforded the title 
compound as a yellow solid (0.34g). 

20 Mass Spectrum m/z 555 (MH + ). 

(vii) f4-[3-Methoxv-542-piperidin-4>vl4E)-vinvlVindazol-1 -vll-piperidin-1 -yf}- 
acetic acid tris(trif)uoroacetate) 

4-{2-[1 -( 1-terf-Butoxycarbonylmethyl-piperidin-4-yl)-3-methoxy-1 H-indazol-5-yl]- 
25 (E)-vinyl}-piperidine-1-carboxy|ic acid ferf-butyl ester (0.33g). was dissolved in 

trifluoracetic acid (10ml) and this was stood at 19° for 5h. The reaction mixture 

was concentrated in vacuo, and the residue was triturated with diethyl ether. 

The solid obtained was further purified by preparative hplc to afford the title 

compound as a white solid (0.1 8g). 
30 Mass Spectrum m/z 399 (MH + ). 

Example 32 

Synthesis of {443-methoxv-5-(2-piperidin-4-vl-ethyl)-indazoM -yH-oiperidin-1 -yl)- 
acetic acid tris(trifluoroacetate) 
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A solution of {4-(3.methoxy-5-(2-piperidin-4-y|-E-vinyl)-inda2ol-1 -yl]-piperidin-1 - 
yl}-acet,c acid tris(trifluoroacetate) (95mg) in water (10ml) was added to 10% 

pallad,um-on-carbon (containing 50% of water 40mg) and the mixture stirred 
under hydrogen for 3 25h The cata|yst ^ ^ ^ ^ ^ 

the filtrate treated with trifluoroaoetic acid (2 drops), and eviporated in vacuo 
The residue was triturated with ether (10m.) to give the mieigmpo^as a fine " 

white powder (83mg). 7\ — 

Mass spectrum m/z 401 . 1 (MH + ). i 
Analysis. Found: C, 42.8 ; H, 4.6 ; N, 7.1 ; j 
C2eH37N5O3.3C2HF3O2.H2O requires C, 43.2 ; H, 5.05 ; N, 7.2 %. 

The following compounds were made by methods analogous ito those used in 
Examples 31 and 32: p 

! 

t 

Example 33 

^ ^Pjperjgjp^^^ 

acetic acid bis(trif!uornarpt g t 0 ) ^| 
Mass spectrum m/z 435 (MH*). \ 



Example 34 

acetic acid trisftrifluornarptato) 

Mass spectrum m/z 438 (MH*). 



Example 35 

{4-f 3-Morpholin-4-vl-fi-(9.pi P eridin-4-v 
acetic acid trisrtriflnnrnaro« a ^) 

Mass spectrum m/z 454 (MH*). 



l-(E)-vinvn-inda7nl-l- V 



Example 36 

Synthesis nf t4-{S-{?- p\ p *r\H\ n ^ _ v 
1 -VllPiperidin-1 -vl}ar.Ptir ariH 



fE)-vinyl)-3-/pvrrolidinp.i-carbonYl)-inHa7ni. 



IiI^Bromo-1-(l.tert-h,,tov Y r q rhnnyl ninnridin^-v.UiH.inH^ 3 „ &r , |r 
acid methy l P.^r 
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5-Bromo-1H-indazole-3-carboxylic acid 7 , methyl ester (35.8g) in dry THF 

f I 

(400ml) containing 4-methanesulphonyloxy-piperidine-1-car|boxylic acid tert- 
butyl ester 8 (40.9g) was treated with potassium t-butoxide (s15.75g) and stirred 
at reflux under nitrogen for 24h. When cool, the mixture was evaporated in 
5 vacuo and the residue treated with aqueous saturated ammonium chloride 

(400ml). Themixture was extracted with ethyl acetate and,tjhe combined, dried 
(Na 2 S0 4 ) organic extracts were evaporated in vacuo onto silica gel. The 
resultant silica was applied as a plug to a flash column of silica gel, eluting with 
cyclohexane: ethyl acetate (gradient 19:1 to 3:1) to give firstly an isomer 
1 0 followed by the title compound (22.8g). 

T.l.c. Si0 2 (cyclohexane:EtOAc, 7:3) Rf - 0.29; detection J. v. 
REF 7 G.A. Bistrocchi et al ., Farmaco. Ed. Sci., 1981, 36,! 315. 
REF 8 EP-A-0 560 268 A1. il' 

! 

15 (ii) 5-Bromo-1 -piperidin-4-vM H-indazole-3-carboxylic acid methyl ester 
bis(trifluoroacetate) ,. 
Trifluoroacetic acid (100ml) was added to 5-bromo-1-(14ert-butoxycarbonyl- 
piperidin-4-yl)-1H-indazole-3-carboxylic acid methyl ester (2 ! 2.75g) at 23° during 
1 min. After 1h, the mixture was evaporated in vacuo and the co-evaporated 

20 with dichloromethane to give the title compound (28.05g) as a light yellow solid. 
Tlx. Si0 2 (CH 2 CI 2 :EtOH:880NH 3 , 89:10:1), Rf 0.18 detection, u.v. 

(iii) 5-Bromo-1-f1-ter1-butoxvcarbonvlmethvl-piperidin-4"Vn-1H-indazole-3- 
carboxvlic acid methyl ester 

25 A solution of 5-brgmo-1 ~piperidin-4-yI : 1 H-indazole-3-carboxylic acid methyl 
ester bis(trifluoroacetate) (28.05g) and tert-butylbromoacetate (7.3ml) in DMF 
(500ml) was treated with diisopropylethylamine (25.9ml) under nitrogen with 
stirring at 23° and kept for 4 days. Further tert-butylbromoacetate (1.4ml), 
followed by diisoproplyethylamine (5.0ml) were added and stirring continued for 

30 2h. The mixture was evaporated in vacuo, treated with aqueous saturated 

sodium bicarbonate (400ml), and extracted with ethyl acetate. The combined, 
dried (Na 2 S0 4 ) organic extracts were evaporated in vacuo and the residue 
crystallised from ethyl acetate to give the title compound (13.43g). 
T.l.c. Si0 2 (Cyclohexane:EtOAc, 7:3) Rf 0.17. 

35 
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^^^^^^ 

A m,xture of 5-bromo-1-(l-tert-butoxycarbonylmethyl-piperidin-4-yl)-lH- 
5 UTI'k IT 0Xy ' iC methy ' (13 439)l 4 - vin y'-Piperidine-1-carboxylic 
M t ™ : S,er(6 909) ' paNadium <»> ac *ate (666mg), tri^tolylphosphine 
n.81fl). tnethylamine (12.4ml). and DMF (200ml) was stirred at 120° under 
n,trogen for 1 5h. When cool, the mixture was evaporated /„ vacuo, treated with 
aqueous saturated sodium bicarbonate (200ml), and extracted with ethyl 
acetate. The combined, dried (Na 2 S0 4 ) organic extracts were evaporated in 
vacuo and the residue purified by flash chromatography over silica gel 
fn^lTl" dich,Oromethane ^thano.:880 ammonia (gradient 989:101 
to 978:20:2) afforded impurities, followed by the pure title compound as a light 

orange foam (8.94g). 9 

T.l.c. Si0 2 (CH 2 CI 2 :EtOH:880NH 3> 978:20:2) Rf 0.14. 

15 

£yj_ 4^2-f1-(1-tert-Butoxycarhnnvlm^^ 

A solution of 1-(1-tert-butoxycarbonylmethyl-pi P eridin-4-y|)-5-[2-(1-tert- 
20 butoxycarbonyl- pi per l d l n-4-y, ) - ( E)-viny, J -1 H-indazole-3-carboxylic acid methy. 

for 9fi h tk" 9 ^' Pyrr °' idine (18ml) ' THF (? m,) were heated in * reacti-via. 
for 28 h. The solution was evaporated in vacuo and the residue purified by flash 
chromatography over silica gel. Elution with dichloromethane-methanol- 
880ammonia (989:10:1) afforded impure product, fo.lowed by the pure title 
25 comrjpjjnd_(414mg). ~ 

Tic Si0 2 (CH 2 CI 2 -MeOH-NH 3 . 989:10:1)Rf 0.05; detection UV. 
B.ipend.n-1-yD-acetic arid hi g( t rif luoroaCfitatp) 

1H- l ndazol-5-y, J -( E) . vinyl} . piperidine . lK;arb ^ 
was treated with trif.uoroacet.c acid (8 ml) and after 2h at 23, the solution was 
evaporated ,n vacuo. The res.due was purified by preparative HPLC using 
standard conditions, gradient profile 10-9 0 o/ 0 (ii) in 25 min . Tne coIIected e|uant 
1 5 8min ' WaS evaporated to 9ive an oil. This was treated with water' 
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(2 ml) and the precipitate collected to give the title compound (171 mg) as fine 
white crystals. 

Mass spectrum m/z 466(MhT) 
Analysis Found:C,51.7; H, 5.6; N, 10.0. 
5 C 26 H 35 N 5 0 3 .2CHF 3 0 2 requires C, 51.95; H 5.4; N, 10.1% 

Example 37 

Synthesis of (4-f 542-piperidin^-yl-ethyl)-3-(pyrrolidine-1 -carbonvl)-indazol-1 - 

vn-piperidin-1-vl)-acetic acid tris(trifluoroacetate) 
10 A solution of {4-[5^(2-piperidin^-yl-(E)-vinyl)-3-(pyrrolidine-1 -cart>onyi)-incazoJ- 

1-yl]-piperidin-1-yl}-acetic acid bis(trifluoroacetate) (90mg) in water (40ml) was 

added to a pre-hydrogenated suspension of 10% palladium-on-carbon 

(containing 50% of water, 65mg) in water (10ml) and stirred under hydrogen far 

4h. The catalyst was filtered off, washed with water, treated with trifluoroacetic 
15 acid (2 drops), and evaporated in vacuo. The residue was triturated with ether 

(10ml) to give the title compound as fine white crystals (63mg). 

Mass spectrum m/z 468.2 (MFT) 

Analysis. Found: C, 47.4 ; H, 5.2 ; N, 9.0 ; 

C26 H 37N 5 03.3C 2 HF 3 0 2 requires C, 47.5 ; H, 5.0 ; N, 8.65 %. 

20 

The following compounds were made by methods analogous to those described 
in Examples 36 and 37. 

Example 38 

25 (4-f3-lsopropylcarbamovl-5-(2-pipehdin^ 
ylVacetic acid trisftrifluoroacetateV 
Mass spectrum m/z 454 (MFT) 

Example 39 

30 (4>f3-lsopropvlcarbamoyl>5-(2-piperidin-4~vl-ethvl)-indazol-1-yl1-piperidin-'-ylV 
acetic acid trifluoroacetate. 
Mass spectrum, m/z 456 (MhT). 

Example 40 
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m ^2-H-f 1-.en-R,„n, vr 1f bo n v l mB l hv l -n i n C „H,^. Y , K , 1^. ^ 

ylHE)-v'nyl)-pineridinB-1.r a ,w Y | ic 3cjd | ar) , h ,„ Y , ) 

DMF (0.15ml) was added a. -10- under nitrogen to a stirred solution of oxaly, 
««n* (0.16ml, in acetonitnle ,3.5m„. After 15 min. a soMion of 4^2 " I 

te rt -^ l oxyoarbonylme.hyl-piperid i n^- y ,)-3-oarbamoy,.1H,ndaEol-5.yl(El- 
y.nyl)-p,per,dine-1-oarboxylio aoid tert-butyl ester (350mg, a : nd 
dusopropylethylamine (0.64m„ in aoetonitrile (2ml) was added and stirring 
cont.nued for ,h. Further oxaly, chloride (0.10ml, was added and st.rring 
conftnued for 15 min. The dark red solultion was evaporated in vacuo and the 

Z 7*™Z7 ,r ous sa,ura,ed bi -*H (25mi > ^ 

was extracted wtth ethyl acetate, and the combined dried (Ma 2 S 0j ) organic 
extracts were evaporated in vacuo. The residue was purified by flash 
chromatography oyer silica gel. Elulion with dichloromethane ethanol 880 



»>wi»wi VMICU iai 

ammon,a (989:10:1) afforded the UtlecomDound as a cream 
T.l.c. S.0 2 (CH 2 Cl 2 :EtOH:880NH 3 , 978:20:2) Rf 0.16. 



oam (209mg). 



A solution ^2-[1-(i- tert - butoxycar5ony|meth ^.^ 

n uoroacet.c acid (8m,) was kept at 23" for 4h and evaporated in Luo 2 

vTeT^T 7 HPLC US,n9 ~ gradient 

prof,, 10-24 A („) ,n 1 m,n., 24o/ 0 isochratic for , , mjn Jhe 

RT aomm, was evaporated /„ vac.o and the residue triturated with ether to g.ve 
the titleccjripound as fine white crystals (120mg). 
Mass spectrum m/z 394 (MH + ). 
Analysis Found: C.45.2; H.4.3; N.9.1. 
C 22H 27 N 5 0 2 .3.1C 2 HF 3 0 2 requires C.45.35; H.4.1 ; N.9.4%. 



Example 41 

Synthesis of {4-f3- (5-methvl-fl 3 4J ox a djazoj -» 
IQdazpl-1 -vll-Dioeridin-1 -yjj^acetjc arid 



3eridin^-yl-(F)-vinYi)- 
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(i) 4^2-f1-(1-tert-ButoxvcarbonylmetM 

indazol-5-vl|-(E)-vinyl}-piperidine-1-carboxvlic acid tert-butyl ester 
A mixture of 1-(1-tert-butoxycarbonylmethyl-piperidin^}-yl)-5-[2-(1-tert- 
butoxycarbonyl-piperidin^-yl)-(E)-vinyl]-1 H-indazole-3-carboxyIic acid methyl 
5 ester (0.54g), hydrazine (0.28ml) and THF (5ml) was heated at 100° in an 
autoclave for 48fY. There was some reaction so further hydrazine (1ml, 
31 .8mmol) was added and heating continued for 2 days. The mixture was 
evaporated in vacuo and the residue purified by flash chromatography over 
silica gel. Gradient elution with dichloromethane:ethanol:880 ammonia 
10 (gradient 978:20:2 to 956:40:4) afforded the title compound as a clear gum 
(319mg). 

Mass spectrum m/z 583 (MH*) 

(ii) 4-{2-f 1 -{ 1 'tert>Butoxvcarbonvlmethvl-piperidin-4-vn-3-(5-methyl- 

15 f 1 ,3,41oxadiazol-2-vn-1 H-indazol>5-ylME)-vinvlVpiperidine-1-carboxylrc acid 
tert-butyl ester 

A mixture of 4-{2-[1-(1-tert-butoxycarbonylmethyl-piperidin-4-yl)-3- 
hydrazindcarbonyl-1HHndazol-5-yl]-(E)-vinyl}-piperidine-1-carboxylic acid tert- 
butyl ester (280mg) and triethylorthoacetate (10ml) was stirred at 120° under 
20 nitrogen for 20h. The solution was purified by flash chromatography over silica 
gel eluting with dichloromethane:ethanol:880 ammonia (gradient 989:10:1 to 
978:20:2) to give crude product which was further purified by short path 
chromatography over silica gel to give the title compound as a white foam 
(92mg). 

25 Mass spectrum m/z 607 (MhT) 

(iii) {443-(5-Methvl41.3.41oxadiazol^ 
1-yl]-piperidin-1-vl}-acetic acid trifluoroacetate 

A solution of 4-{2-[1-(1«tert-butoxycarbonylmethyl-piperidin^-yi)-3-(5-methyl- 
30 [I.S^Joxadiazol^-yO-IH-indazol-S-ylHEJ-vinylJ-piperidine-l-carboxylic acid 
tert-butyl ester (88mg) in trifluoroacetic acid (3ml) was kept at 23° for 5h. The 
solution was evaporated in vacuo and the residue triturated with ether. The " 
collected solid was dried in vacuo to give the title compound as a white solid 
(110mg). 

35 Mass spectrum m/z 451 (MhT) 
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Analysis Found: C.46.6; H.4.7; N.10.9. 
C 24H 30 N 6 O 3 2.7C 2 HF 3 O 2 requires C.46.6; H.4.35; N.11.1%. 1 



3iperidin-4-Y|lethvM-inrifl ZO |-i- v n. 
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Example 42 

Synthesis of f4-f.^-mnr p h0 | in ^. y | nTeJhyl5-(2- 
Piperidin-1 -vD-acetir. acid 
( !) 5-Bromo-3-morp hniin -4. v | methy |.i jj-indazoje 

(0 Bstn ° f 5 ; br ° H m0 - 3 - Ch,0rome ^'-1-H-indazo.e9 (0 . 97 g) i and morpho(jne 
(0.85 ml) , n anhydrous N.N-dimethylformamide (15 ml) was Seated at 60° under 
an atmosphere of nitrogen for 16h. The solvent was removed in vacuo art the 
res.due partit.oned between water and ethyl acetate. The aqueous phase was 
extracted with ethy, acetate and the combined organic extracts washed with 
bnne, dned over anhydrous sodium sulphate and concentrated in vacuo to yield 

wZicT °"" l UrifiCati ° n ^ f,3Sh CO ' Umn chro ^tography ion silica gel eluting 
wrth d,chloromethane, ethanol ammonia (100:5:1-100:10:1) yielded the title 

compound as an orange oil (0 729g) 

NMR TO^ues ,0.2 m . 8.08 (i H, 7M m , , 35 (m 3 . 88 m , 

REF :Synthetic Communications, 1988. 18. 259. i 

acid tert-butvl ester ' — 

A mixture of 5-bromo-3-morpholin-4-ylmethyl-1H-inda 2 ole (1 89 g) 4- 
methanesulfonyloxy-piperidine-1-carboxylic acid terf-butyl ester (2 2 g) and 
potassium carbonate (2.6 g) in anhydrous DMF was. heatedat 100° under an 
atmosphere of nitrogen for 26 h. Additional mesylate (2.2g) and potassium 
carbonate ( 2.6 g) were added and stirring continued at 100° for 4 h The 
solvent was removed in vacuo and the residue partitioned between ethy. acetate 
and water. The aqueous phase was extracted with ethyl acetate and the 
comb.ned organic extracts were washed with brine, dried over anhydrous 
sodium sulphate and concentrated in vacuo to yield a red oil. Purification by 
flash column chromatography on silica gel, eluting with dichloromethane 
ethano, ammonia (100:1:1 to 100:2:1) yielded the tm^omp^und as an orange 

foaming oil (1.48g). iwiange 

Mass spectrum m/z 479 (MH+). 
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i ! 

(iii) 5-Bromo-3-morpholin-4-vlmethyl-1 -piperidirwl-vl-1 H-indazole 
• bis(trifluoroacetate) | ' 

A solution of 4-(5-bromo-;^orpholin^-ylm^ 
5 carboxylic acid tert-butyl ester (1.47 g) in trifluoroacetic aci'cl/water (9/1, 10 ml) 
was stirred at 24° for 3 h. The solvent was removed in vacuo and the orange oil 
azeotroped with toluene to yield the crude title compound as a yellow solid. 
(2.2g) 

Mass spectrum m/z 379 (MH+). 1 1 

10 

(iv) f4-(5-Bromo-3-moiT)holin^-ylmethyH acid 
tert-butyl ester \ 

A solution of crude 5-bromo-3-morpholin-4-ylmethyl-1-piperidin-4-y 1-1 H-indazole 
bis(trifluoroacetate) (2.2g) and triethylamine (1.7 ml) in dry DMF (15ml) was 

1 5 stirred at 24° under nitrogen for 30 min. tert-Butylbromoacetate (0.5 ml) was 

added and the solution stirred at 24° for 16 h. Triethylamine (0.34 ml) and tert- 
butylbromoacetate (0.1 ml) were added and stirring continued at 24° for 4 h. 
The solvent was removed in vacuo and the residue partitioned between ethyl 
acetate and water. The aqueous phase was extracted with' ethyl acetate and 

20 the combined organic extracts washed with brine, dried over anhydrous sodium 
sulphate and concentrated in vacuo to yield a red oil. Purification by flash 
column chromatography on silica gel eluting with dichloromethane, ethanol 
ammonia (100:2:1) yielded the title compound as an oil (0.853g). 
NMR (CDCI 3 ) 5 values 8.01 (1H), 7.4 QH), 7.35 (1H), 4.38 QH), 3.84 d (2H. s, 

25 CH 2 ), 3.72 (4H), 3.22 ( 2H). 3.12 ( 2H), 2.55-2.33 (8H), 1.98 (2H), 1,50 (9H). 

(v) 4-(2-f 1 -( 1 -teii-Butoxvcarbonvlmethvl-piperidin-4-vl)-3-morpholin-4-ylmethvl- 
1H-indazol-5-vH-(E)-vinylVpiperidine-1 -carboxylic acid tert-butyl ester 

A mixture of [4-(5-bromo-3-morpholin-4-ylmethyl-indazol-1-yl)-piperidin-1-yl]- 
30 acetic acid tert-butyl ester (853 mg), palladium acetate (39 mg), tri(ortho- 

tolyl)phosphine (90 mg), 4-vinyl-piperidine-1 -carboxylic acid tert-butyl ester (401 
mg) and triethylamine (0.725 ml) in dry DMF (5ml) was heated at 110° under 
nitrogen for 24 h. The solvent was removed in vacuo and the mixture 
partitioned between ethyl acetate and aqueous sodium bicarbonate. The 
35 aqueous phase was extracted with ethyl acetate and the combined organic 
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extracts were dried over sod.um sulphate and concentrated in vacuo to yield a 

dlhiT Z ^ f ' aSh CO ' Umn Chromal °9-Pny on silica ge, eluting with 
d.ch.oromethane. ethano, ammonia (100:1:1) yielded the ^pmopund (1 02g) 
Mass spectrum m/z 625 (MH+) ' 9j " 

£vil E^o^^ jndazoM , I] 

pjpend)n-1-vl)-acetic ar.iri «rk f tr i f | uoroarptato) 

(94 Z ^'^-^-^HE^-^ny.J-pipe^ine-l-carboxy.ic acid tert-butyl ej 
(940 mg) ,n tnfluoroacetic acid.water (9:1) was a.,owed to stand at 24° for 6 h 
The solvent was removed in vacuo to yield thejme^pmpound as a brown oil ' 
Mass spectrum m/z 468 (MH+) ■ "'"wnoii. 

1 -vl)-acetic acid trisftrifh inmarot^ mc» iuin _ 

y^^ 

yl} acetic acd tr,s(tnfluoroacetate) was hydrogenated at 24° over 10% 

mn for 16 rT? rC ° a ' {5 ° % ^ Wlth Wat6r ' 0 3 9) h 80:20 water: e ^no. (20 

P^L h Cata,ySt fi ' tered ° ff thS S ° ,Vent eva P° rated - -cao 
Punf.cat.on by preparative reverse phase hp.c (gradient profi.e -1 0-60% in 

17m,n.. retention time 9.5min. detection wavelength 254nm) yie ided the title 

compound as a pale grey solid (0.357g). 

Mass spectrum m/z 470 (MH+) 

Assay Found: C, 45.25; H. 4.9, N, 8.4%. 

C26H 39 N 5 0 3 . 3.6 C 2 HF 3 0 2 requires: C, 45.3; H, 4.9; N 8.0%. 

Example 43 

yl)PIPeridin.1-vn. acfit ir ariH : 

^^^^ s 

yl)-acetic ar.. d tert-h.ity l gctor y h "u»i L 

£™\ 7 ; 1 - a2a - biCyCl0|2Z2loc,ane,0 ( 0 - 17 29).<ri-o-.olylphosphine 
(a076g pallad.um II aceiate (0.028g, and (riethylamine (0.52ml, in dry 
d.meihylformarnide (30ml, was s,irred a. 125X under nUrogen (or 24h More 
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palladium II acetate (0.028g) and tri-o-tolylphosphine (0.076g) were added; and 
the reaction was stirred for a further 18h. The solvent was evaporated in vacuo 
and the residue partitioned between dichloromethane and 8% aqueous sodium 
bicarbonate solution. The combined organic extracts were dried (Na2S04) and 
evaporated in vacuo. Purification by flash column chromatography on silica gel 
eluting with triethylamine:diethyl ether (2:98), followed by 
triethylamine:ethanol:dichloromethane 10; 10:80, gave the title compound as an 
off-white solid (0.343g). 

T.Lc. Si0 2 (Et 3 N:EtOH:CH 2 CI 2 1:1:8) Rf = 0.32 

REF 10 E. Ceppi et aL Helv. Chem. Acta, 1974, 57, 2332. 

(ii) {±jj>J2 z ll^ 

acetic acid trisf trifluoroacetate) 

A solution of (445-[2-(1-a2a-bicyclo[2.2.2]oct-^-yl)-(E)-vinyl]-:1H-indazol-1-yl}- 
piperidin-1-yl)-acetic acid tert-butyl ester (0.34g) in trifluoroacetic acid (5ml) and 
water (1ml) was allowed to stand at 20° for 4h. The solvent was removed in 
vacuo and the residue purified by preparative HPLC (gradient profile 10-20% (ii) 
for 10 mih and 20% (ii) isochratic for 8 min) to give the title compound (150mg) 
as a white solid. 
Mass spectrum m/z 395 (MH*) 
Analysis Found: C,47.6; H.5.2; N.7.6. 
C 2 3 H 30 N 4O2- 3 CF 3 CO 2 H requires C.47.3; H.4.5; N.7.6. 

Similarly prepared were: 

Example 44 

(4^6-r2-M-Aza-bicvcloF2.2.2to^^ 
acetic acid methyl ester trifluoroacetate. 
Mass spectrum m/z 409 (MhT) 

Example 45 

{4-f642>(1-Aza-bicvclof2.2.21oct-4-vlHE)-vinvll-1-(4-fluoro-benzvl)-1H-ind 
3-yl1-piperidin-1-vlVacetic acid methyl ester trifluoroacetate. 
Mass spectrum m/z 517 [MH + ] 
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Example 46 

p.pend.n-1-yll-aretic acid Irjsqrifluoroacg^ | 

(i) S-Bromo-p-nitro-PH-inri^^ip 

ac^'mstT " C H1 ° m " a ' - 5 ' was added ' 

aad (8.5ml). After 20 min. .he solution was cooled ,o -15- and 

T7'Z ' (? JOa) MS ^ P " e main ' ai ^ •» -pera,u e 
at -15 The modure was slirred al -15> for 2h, added ,o iced water (11) and 

par.,.,oned berween diethyl e.her and 5M aqueous sodium hydroxide The 
aoueous layer was ex.rac.ed with diethy, e,her and the combined oj* 
extracts were dr.ed ,Na 2 S0 4 , and evapora.ed in vacuo ,o afford ,he Z 
cornBound as an orange solid (7.4Sg). il i!iie 

Mass spectrum m/z 243 (MH*) ' ■ 

"Ret: C. Dell'Erba el al. Telrahedron 1994. 50, 3529, 

! 

(ii) 5-BromO-3-melhano<:, ,H 0nv |.1 H.inHaTnU. "I 

<2 8^n l 5 :^ 2 ""* 0 - 2 "*^- (3129) and sodiui me.hanesutfina.e 

S o and » S ' irred * 2 °' ** * ThS mM »<° ™ 
rn vacuo and , he residue parlitioned behveen d.ohloromathana and saturated 

aqueous sodium bicarbonate. The aqueous layer was extracted 22 
dichtoromethane. The combined organic ex,rac.s were dr d " , 2 
concentrated in vacuo .0 afford the ti^compound as a yellow solid (, 88g 
Mass spectrum m/z 294 (MNH 4 *) ' 



(iii) 



_ 4-(S-Bromo-3-melhanesi.»nn u ..ir,H a ^ |. 1 . vn . mn „ iri ,^ 



ten-bu^; " " ' * 1 P ' Pendlne - 1 ^aoxy iic nrid 

A sftrred mixture of 5-bromo-3-me.hanes U |(onyl-1H-indazole (1 20o) 4 
nie.hanesul.ony.oxy-piperidine-1-carboxylic acid fen-butyl ester" , I 58oT 

T::i7T e ( :■ 819, and ( 2om„ w as ^ 

100 fonsh. The cooled mixture was concentrated in vacuo The residue was 
pur,,ed by ftash Chromatography on silica ge, (Mercx 9385, elo^wfth eZ 
ace.atecyclohexane 1 :5 .0 give the <J ! le^om E ound as a cream sotid 1 3 g, 
Mass spectrum m/z 459 (MH + ) 
35 ,2 Ref: EP-A-0 560 268 A1 
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(iv) 5-Bromo-3-methanesulfonyl-1 -piperidin-4-yl-1 H-indazol'e 
A solution of ^-(5-bromo-3-methanesulfonyL 

acid tert-butyl ester (1.36g) in trifiuoroacetic acid (10ml) was stirred at 20° for 
5 1.5h. The solvent was removed in vacuo and the. residue -partitioned between 
dichlordmetfiSne and' 0:5M' aqueous sodium hydroxide. The aqueous layer was 
extracted with dichlofomethane and the combined organic extracts were washed 
with brine, dried (Na 2 S0 4 ) and concentrated in vacuo to afford the title 
compound as a cream solid (0.90g). 1 1 

10 Mass spectrum m/z 360 (MH* ) 

'!■ 

(v) f4-f5"Bromo-3-methanesulfonyl'indazol-1-vl)>piperidin-1-vl1-acetic acid tert- 
butyl ester | j' 

A mixture of 5-bromo-3-methanesulfonyl-1-piperidin-4-yl-iH-indazole (0.90g), 
15 tert-butyl bromoacetate (0.390ml) and sodium bicarbonate (0.380g) in N,N- 
dimethylfonmamide (15.0ml) was stirred at 20° for 20h. The mixture was 
concentrated in vacuo and the residue partitioned between dichloromethane 
and water. Tne aqueous layer was extracted with dichlofomethane, and the 
combined organic layers were concentrated in vacuo. The' residue was purified 
20 by flash chromatography over silica gel (Merck 9385), eluting with ethyl acetate- 
cyclohexane (gradient 1:4 to 1:3) to give the title compound as a cream solid 
(0.870g). 

Mass spectrum m/z 474 (MhT) 

25 (vi) 4^2-f1-(Vtert>Butoxycarbonvlmethvl-piperidin-4>vn>3-methanesulfonyl-1H- 
indazol-5-ylHEVvinvl}-piperidine-1-carboxvlic acid tert-butyl ester 
A stirred mixture of [4-(5-bromo-3-methanesulfonyl-indazol-1-yl)-piperidin-1-yl]- 
acetic acid ten-butyl ester (0.350g), 4-vinyi-piperidine-1-carboxylic acid tert- 
butyl ester 13 (0 l77g), triethylamine (0.320ml), palladium (II) acetate (0.01 4g), 

30 tri-p-tolylphosphine (0.037g) and N,N-dimethylfbrmamide (2.50ml) t was heated 
at 110° under nitrogen for 16h. The cooled mixture was concentrated in vacuo 
and partitioned between ethyl acetate and saturated aqueous sodium 
bicarbonate. The aqueous layer was extracted with ethyl acetate and the 
combined organic layers were concentrated in vacuo. The residue was purified 

35 by flash chromatography over silica gel (Merck 9385), eluting with 
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dichloromethane :ethanol:880 ammonia (80.18:2) to give the tme^ompound as 

a white solid (0.270g). 

Mass spectrum m/z 603 (MH + ) 
REF 13 : PCT7EP95/05043 

1-vl)-acetic acid triflnornarptoto Cffft I ~ L± ^ — 

^HI-tert-Butoxyw^ 

-ndazol-S-ylJ-CEj-viny^piperidine-Karboxylic acid tert-butyl ester (0 270g) was 
dissolved ,n trif.uoroacetic acid (10m,) ar* the mixture was stirred at 20° for 5 h 
The m.xture was concentrated /„ vacuo, and the res.due purified by trituration 

2oT5 T: reSUkin9 S0 " d W3S * ™ in 

vacuo to afford the title compound as a cream solid (0. 1 70g) 

Mass spectrum m/z 447 (MH + ) 

Analysis: Found . c A2 Q . „ 3 g . ^ g g. s 3 Q 

C 22 H 3 oN 4 0 4 S.3.2CF 3 C0 2 H requires C. 42.0; H.4.1; N. 6.9; S, 3.9 5 o/ 0 

Example 47 

. S V ntnes . ' S Sf i4-f3-methanes.jfonvl-5-f7. pi 

piperidin-1-y| }-acetic acid trif luoroacetate 
Method A 

(4.|3.Me,ha n es u ,fony|.5K2-piperidirM-y K E)-v,ny l >-in< 3a zoM.y,]-pip e ri (J in-,. yll . 
ace„c ac,d .risWfluoroaceta.e) (0.782g) was hydrogena.ed a, room .empera „re 
and pressure over 10% pailadium on carbon (50% pasle 0 20g) in 
wa.er:e, ano, 70:30 ,or 6n. The ca.a.ys, was «ered o„ and ,he save 
evapora.ee I „ vacuo ,o give a yello* oi. <0.577g). Purifiea.ion by preparative 
HPLC (grad.em profile ,0-75% (ii) in 20min. de.ec.ion 250nM. RT 10.3min) and 

l«~ g ', reSU "' n9 ^ ^ 93Ve ' he ^^me^d - a white 
Mass spectrum m/z 449 (MhT) 

Analysis Found. " c AA & . „ ^ N 7 8 S 4 3 

C22H32N404S.2.4CF 3 COOH requires: C, 44.6; H 4.8; N 7.8; S.4.4.' 

Method B 

(a) 4-Bromo-f2-meth Y ithi o m ethvnaniiinA 



II- 



BNSDOCID: <WO 974969BA1_I_> 



WO 97/49698 PCT/EP97/03194 

57 



10 



Dimethylsulfide (105 ml) was added dropwise to a stirred solution of N- 
chiorosuccinimide (139.7 g) in dichloromethane (3750 ml)' at 0 to -5 °C and the 
resulting suspension cooled to -20°C. To this was added d 'opwise a solution of 
4-bromoaniline (150.0 g) in dichloromethane (300 ml), the ! suspension stirred at 
-20°C for 0.5h and the reaction mixture diluted with.triethylamine (292 ml). The 
reaction mixture was stirred at ambient temperature for 58h. 
2N hydrochloric acid, 8% w/w aqueous sodium bicarbonate, 
evaporated in vacuo to give the title compound as a pale yellow solid (162.0 g). 
Mass spectrum m/z 232.9 (MH + ) 1 \ 



washed with water, 
dried (MgSCX*) and 



(b) 5-Bromo-3-methvlsulfinvl-1 H-indazole ^ 

A solution of sodium nitrite (48.4 g) in water (100 ml) was added dropwise to a 
stirred solution of 4-bromo-(2-methylthiomethyl)aniline (163.0 g) and fluoboric 
acid (230 ml, 48%w/w aqueous solution) in water (815 m!) at 10-15 C C. The 

15 resulting yellow suspension was stirred at ambient temperature for 1h, the solid 
isolated by filtration, the solid washed with water and diethylether and finally 
suspended in chloroform (4000 ml). The stirred suspension was treated with 
potassium acetate (138.0 g) and 18-Crown-6 (9.30 g) and stirred at ambient 
temperature for 2h. The reaction mixture was filtered and the filtrate washed 

20 with 2N sodium hydroxide, dried (MgS04) and evaporated in vacuo to give the 
title compound as a pale yellow solid (147.7 g). 
Mass spectrum m/z 243.9 (MH + ) 

(c) 5-Bromo-3-methylsulfonvl-1 H-indazole 

25 Oxone™ (182.2 g) was added portionwise to a stirred suspension of 5-bronio- 
3-methylsulfinyM H-indazole (36.0 g) in methanol (450 ml) and water(135 ml). 
The reaction mixture was stirred at ambient temperature for 3h, concentrated in 
vacuo and the resulting oil partioned between ethyl acetate and water. The 
biphasic mixture was separated, the aqueous phase extracted with ethyl 

30 acetate, the combined organic extracts were washed with 8 %w/w aqueous 

sodium bicarbonate and water, dried (MgSC^) and evaporated in vacuo to give 
the title compound as a off-white solid (38.8 g). 
Mass spectrum m/z 293.9 (MNH4+) 

35 (d) 4-f3-Methanesulfonv)-5-( 1 -( 1 -tert-butoxycarbonvlmethyl-2-piperidin- 
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A solution of M2.|1-(,. t e rt .butoxycart>onyl m ethy|.piperid;n^.yn.3. 
^^IHt^E^,^ acetic add 

0 0% J ; sT ' !° m " ^ ^ '° 3 ^-Pension 

1 em l 9) J n 177 m ' ,and Wa ' er 09 m,) and lhe "«h9 - 
stirred suspension hydrogenated at amb,ent temperature tor 26h The reaction 

B totoo T . IU,B,B 10 Sive a pale oreen oil «» Purifcd W 
the 1 Chr ° ma,09ra ^ with ethy, acetate : cydohexane ,1:„ £ give 

the title compounds a gum-solid (46,8 g). 
Mass spectrum m/z 605.3 (MH + ) 

(e) 4-13-MelhanPSMlfonvl-S-^. pi^.H^ j^PglhMHHjndazol 1 yj] i 
Piperidinp prrti ^ acirt rtihy Hm^i™,^ 

(25.0 9 ,n tn luoroacetic acid (250 m„ was stirred a, ambien, temperature tor ' 

rU a ,:iCct r wa r apora,ad *»« and iha •»»•-* 

^^»7M^- W tT - * r : aCe '° ni,rile 1 Wtan - e *«*' 
u 10.0.1 to 25.75.0. 20 mm, detection 260nm. RT 13 min). to give a white solid 

which was dissolved in 2N hydrochloric acid and evaporated in vacuoTo give 

the a w h„eso„d. The hydrochloric acid procedure was repeals The 

T:rZ aCe, ° ne m a " d ^ " 'p-ionTaporaL 

St amb en" I WUa,ed "* ^ ^ <*~° " 

stirred at ambient temperature for O.Sh and the solid isolated by filtration ' 

was ed with acetone and dried in^uo a, 45-C to cons.an, viig o^e fhe 
illSJornpound as a white crystalline solid (10 03 g) 
Analysis found: C, 46.9; H, 6.8; N, 9.9 

C22H32N404 S.2HCI.2H20 requires: C. 47.3; H, 6.8; N. 10.0 % 

Examp le 4fi 

Simm^lhB^c acid trifl.inr^^ I .v,n Y ,),nrta7ol-l- v | l 
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5-Bromo-1H-indazole-3-carboxylic acid 14 , methyl ester (35.8g) in dry THF 
(400ml) containing 4-methanesulphonyloxy-piperidine-1-carboxylic acid tert - 
butyl ester 12 (40.9g, 153mmol) was treated with potassium t-butoxide (15.75g, 
140mmol) and stirred at reflux under nitrogen for 24h. When cool, the mixture 
5 was evaporated in vacuo and the residue treated with aqueous saturated 
ammonium" chloride (400ml).' The mixture was extracted with ethyl acetate' and 
the combined, dried (Na 2 S0 4 ) organic extracts were evaporated in vacuo onto 
silica gel. The resultant silica was applied as a plug to a flash column of silica 
gel, eluting with cyclohexane:ethyl acetate (gradient 19:1 to 3:1) to give firstly 
10 an isomer followed by the title product (22. 8g). 
T lx. Si0 2 (cyclohexane:EtOAc, 7:3), Rf 0.29. 
REF 14 G.A. Bistrocchi et al ., Farmaco. Ed. Sci„ 1981, 36, 315. 

(b) 5-Bromo-1-piperidin^-vl-1H-indazole-3-carboxylic acid methyl ester 

15 bis(trifluoroacetate) 

Trifluoroacetic acid (100ml) was added to 5-bromo-1-(1-tert-butoxycarbonyl- 
piperidin-4-yl)-1H-indazole-3-carboxylic acid methyl ester (22.75g) at 23° during 
1 min. After 1h t the mixture was evaporated in vacuo and the co-evaporated 
with dichloromethane to give the title product (28.05g) as a light yellow solid. 

20 T lx. Si0 2 (CH 2 CI 2 :EtOH:880NH 3 , 89:10:1), Rf 0.18. 

(c) 5-Bromo-1 -( 1 4ert-butoxycarbonvlmethvl-piperidin-4-v1H H-indazole-3- 

carboxylic acid methyl ester 

A solution of 5-bromo-1-piperidin-4-yl-1 H-indazole-3-carboxylic acid methyl 
25 ester bis(trifluoroacetate) (28.05g) and terl-butylbromoacetate (7.3ml) in DMF 
(500ml) was treated with diisopropylethylamine (25.9ml) under nitrogen with 
stirring at 23° and kept for 4 days. Further tert-butylbromoacetate (1.4ml), 
followed by diisoproplyethylamine (5.0ml) were added and stirring continued for 
2h. The mixture was evaporated in vacuo, treated with aqueous saturated 
30 sodium bicarbonate (400ml), and extracted with ethyl acetate. The combined, 
dried (Na 2 S0 4 ) organic extracts were evaporated in vacuo and the residue 
crystallised from ethyl acetate to give the title product (13.43g). 
T.lx. Si0 2 (Cyclohexane:EtOAc, 7:3) Rf 0.17. 
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m 1 -n-tert-Butnxyr.arbonYl methv |. p i per idin-4-vn-S4 7 .(i^rt.b U to W r a rhon Y L 

p.per l d l n-4-vlWE)-vinvn-iH.inH a 2 0 | e . 3 . carhnyY , ir acid methv/ , pt;har 

A mixture of 5-bromo-1 -( 1 -tert-butoxycarbonylmetHyl-piperidin^-y H- 
■ndazole-3-carboxylic acid methyl ester (13.43g), 4-vinyl-piperidine-l-carboxylic 
ac.d ten -butyl ester(6.90g), pa.ladium (II) acetate (666mg)! tri-o-to.y.phosphine 
(1.81g), tnethylamine (12.4ml, 89.1 mmol). and DMF (200rrll) was stirred at 120» 
under nitrogen for 15h. When cool, the mixture was evaporated in vacuo 
treated with aqueous saturated sodium bicarbonate (200ml), and extracted with 
ethyl acetate. The combined, dried (Na 2 SO<) organic extracts were evaporated 
m vacuo and the residue purified by flash chromatography over silica gel 
Grad,ent elution with dichloromethane:ethanol:880 ammonia (gradient 989-10-1 
to 978:20:2) to afford the title compound as a light orange foam (8 94g) 
T.l.c. Si0 2 (CH 2 Cl 2 :EtOH:880NH 3 , 978:20:2) Rf 0.14 ,! 



(el 



^ 2 -f1-(1-tert-Butoxycarbonvlmethvl-ninPri r |in^-vn-3-r fl rh a mr, Y l .i H 

jnda2ol-5-ylHF)-vin Yl}-pipe ri din e-1-carboxvlir aC id tert-butvl ester 

1-(1-tert-Butoxy^rbonylmethyl-piperidin-4-yl)-5-[2-<1-tert-butoxycarbonyl- 
p.pend,n-4-yl)-(E)-vinylMH-inda 2 ole-3-carboxylic acid methyl ester (600mg) in 
methanol (20ml) saturated with ammonia was heated at 80" for 50h The cooled 
solut.on was evaporated in vacuo and the residue ' purified by flash 
chromatography over silica ge.. Grad.ent elution with 
d.chloromethane:ethanol:0.88 ammonia (gradient 989:10:1 to 967:30 3) afforded 
the title product as a white foam (373mg). 
T.l.c. Si0 2 (CH 2 CI 2 :EtOH:880NH 3 , 978:20:2) Rf 0.08. 

m H-f 3 -Cartamoyl-5-(2-piperidin-4-vMEWinvlUind a ^ l - 1 . v | 1 . DiDPririin . 1 „ 

acetic acid trifluoroar.ptatP ! 

A solution of 4-{2-[1-(1-tert-butoxycarbonylmeth y l-pi P eridin-4-y|)-3-carbamoyl- 
IH-mdazol-S-ylHE^vinylJ-piperidine-l-carboxylic acid tert-butyl ester (292mg) 
•n tnfluoroacetic acid (6ml) was kept at 23° for 2h. The solution was evaporated 
m vacuo, co-evaporated with water (3ml), and triturated with diethyl ether to give 
the title product as a white solid (31 1 mg). 
Mass spectrum m/z 412 (MH + ). 
Analysis Found: C.45.0; H.4.8; N.9.4. 
C 2 2H 29 N 5 03.2.8CF 3 C0 2 H requires C.45.4; H.4.4; N,9.6%. 
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Example 49 

Synthesis of (443>Carbamoyl-5-(2-piperidin^"Vl>ethvlVindazol-1-vl1-piperidin"1 • 



vl)-acetic acid trifluoroacetate 
5 Method A 

A solution of {4-13-£arbam6yl-5-(2-f^ -yl)-' 
piperidin-1-yl} acetic acid trifluoroacetate (100mg) in water 
a suspension of prehydrogenated 10% palladium on activated carbon (70mg) in 
water (10ml) and stirred under hydrogen for 4h. The catalyst was filtered off, 

10 washed, and the filtrate treated with trifluoroacetic acid (2 drops) The solution 
was evaporated in vacuo, and the residue was triturated iwith ether to give the 
title product as fine white crystals (74mg). j 
Mass spectrum, m/z 414.1 (MbT) i! 
Analytical HPLC RT 9.2 min. 1 

15 Analysis Found: C. 45.7 ; H..4.9 ; N. 9.9. , 

C 2 2H3 1 N 5 0 3l 2.65 CF 3 C0 2 H requires C, 45.8; H, 4.7 ; N t 9.p %. 

Method B 

(a) 5-bromo-3-formyl-1H-indazole 
20 A solution of 5-bromoindole. (100g) and sodium nitrite (350g) rn 1,4-dioxane 

(3.5L) and water (18vol.) was acidified to pH 2.5 by the steady addition of 3N 
hydrochloric acid (18L) over 0.5h at 20-25°. The mixture was stn-ed for 0.75h 
and then extracted with ethyl acetate. The combined organic extracts were 
diluted with ethyl acetate (1L) and washed with water The combined water 

25 washes were extracted with ethyl acetate. The organic layer was washed with 
water, combined with the main organic extract and evaporated to give a dark 
black-brown solid. This solid was triturated with ethyl acetate (200ml) for 1h, 
filtered and the filter cake washed with ethyl acetate and dried to give the title 
compound as a red-brown solid (60.8g). 

30 Mass spectrum m/z 223, 225 [M-hT]~ 

(b) 5-Bromo-3-cyano-1H- indazole - 

A suspension of 5-bromo-3-formyl-1 H-indazole (143g) was heated to 65-70° in a 
solution of hydroxylamine-O-sulfonic acid (93.4) in water (1.4L) for 16h. The 
35 mixture was cooled to 20° over 1h, filtered and the filter cake washed with water 
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and dried at 45°C to give a solid (146g). This solid was heated at reflux in 
toluene (3.65L) for 1h and filtered at 90°C. The filtrate was re-heated to give a 
solution, stirred and cooled to 10° The suspension is filtered, the filter cake 
washed with toluene and dried to give the title compound as a pale brown solkj 
(1119). 

Mass spectrum m/z 220, 222 [M-H*]- 

(c) 4-(5-Bromo-3 -cyano-IH-indazol-1-vn-DiDeridine-1-carbnyv|ic acid tert-bntyl 
ester 

A suspension of 5-bromo-3-cyano-1 H-indazole (111g), 1 -tert-butoxycarbonyl^- 
methylsulphonyl-piperidine (168g) and potassium carbonate (193g) in DMF 
(1.1L) was heated at 105-110° for 6h, evaporated to dryness and the orange 
residue partitioned between dichloromethane and water. The aqueous phase 
was re-extracted with dichloromethane, the combined organics washed with 
1 5 water and evaporated to an orange residue (130g). This residue was triturated 
with a mixture of cyclohexane and ethyl acetate (6:1, 1.04L) for 1h and filtered. 
The filter cake was washed with a mixture of cyclohexane and ethyl acetate and 
dried to give the title compound as a pale yellow powder (125g). 
Mass spectrum m/z 405, 407 [MH + ] 

20 

(d) 5-Bromo-1 -pjpidin- 4-vl-1 H-indazole-3-carboxamidp 

4-(5-bromo-3-cyano-IH-indazol-1-y])-piperidine-1-carboxylic acid tert-butyl ester 
(62g) was added portionwise over 1h at 20-30° to cone, sulfuric acid (620g) and 
the suspension stirred for 2h. The mixture was poured onto ice (1.24kg). 
25 basified to pH12 with 5N sodium hydroxide (2.44L) at 20-30 : over 1.5h, diluted 
with water (300ml) and filtered. The filter cake was washed with water and dried 
to give the title compound as an off-white solid (51 .5g). 
Mass spectrum m/z 323, 325 [MH + ] 

30 (e) 4-f5-Bromo-3-aminor.ar b onvl-1H-indazol-1-vh-1-pineridine acetic acid ten- 
butyl ester 

tert-Butyl bromoacetate (60.4g) was cautiously added to a solution of 5-bromo- 
1-pipidin-4-yl-1H-indazole-3-carboxamide (100g) and triethylamine (43.3ml) in 
DMF (1L) at 20-30° and stirred for 2h. Water (1.5L) was added dropwise over 
35 1h to the mixture at <25°, the suspension stirred for 1h and filtered. The filter 
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cake was washed with water and dried to give the title compound as a pale 

yellow solid (121g). 

Mass spectrum m/z 437, 439 [MH+] 

5 (f) 4-{2-f3-Aminocarbonvl-1 -( 1 >tert-butoxvcarbonvlmethvl>piperidin-4-ylV1 H» 
indazole-5-vn-(E) : vlnvl>-piperidine-1-carboxvlic acid tert-butyl ester. 
A mixture of 4-(5-Bromo-3-aminocarbonyl-1H-indazol-1-yl)-1-piperidine acetic 
acid tert-butyl ester (120g), 4-(E)-vinyl-piperidine-1-carboxylic acid tert-butyl 
ester (60.8g), triethylamine (1 14.6ml), tri-ortho-tolylphosphine {16.7g), palladium 

10 acetate (6.2g) and harborlite J2 filter aid (60g) was heated at 105-110° in DMF 
(2.4L) for 14h. The mixture was cooled to ca.35°, charcoal (30g) was added 
and the mixture stirred for 1h at ca.35° before cooling to ambient temperature. 
The mixture was filtered and the filter pad washed with N, N-dimethylformamide 
and cyclohexane. The combined filtrate was diluted with water (240ml), the 

15 phases separated and the N, N-dimethylformamide/water extract washed with 
cyclohexane and concentrated to a red gum. The gum was stirred in water 
(600ml) for 1h, further water (1.8L) was added and the suspension stirred for 
0.5h and filtered. The filter cake was washed with water and 
dried to give the title compound (153g) as a yellow-orange solid. 

20 Mass spectrum m/z 568 [MKT] 

(q) 442-[3>AminocarbonvU1^1-tert-butoxycarbonvlmethvl-piperidin-4-vl)-1H- 

indazole-5-vll-ethvl)-piperidine-1-carboxylic acid tert-butvl ester. 

10% Palladium-carbon catalyst (73.5g) was added to a solution of 4-{2-[3- 

25 Aminocarbonyl-1-(14ert-butoxyca^ 

(E)-vinyl}-piperidine-1-carboxylic acid tert-butyl ester (147g) in tetrahydrofuran 
(2.94L) and stirred under a hydrogen atmosphere at ambient temperature for 
5h. A second charge of 10% palladium-carbon catalyst (73.5g) and 
tetrahydrofuran (200ml) was added and the suspension stirred under hydrogen 

30 for a further 18h before a third charge of catalyst (73.5g) and tetrahydrofuran 
(200ml) was added and the suspension stirred under hydrogen for another 20h. 
The mixture was filtered, washed with tetrahydrofuran and evaporated to a thick 
black oil. This oil was purified by Biotage chromatography over silica gel 
eluting with ethyl acetate-cyclohexane (1:1) and then ethyl acetate to give the 

35 title compound as white crystals (32.65g). 
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Mass spectrum m/z 570 [MH + ] 



(h) f4-f3-Carbamovl-fi-f ?-piperidin-4-Yl-ethvn-indaynl-i -yif 
acid trifluoroacetate 



piperidin-1 -vD-acetir 



4-{2-{3-Aminocarbonyl-1 -(1 -tert-butoxycarbonyimethyl-piperidin-4-yl)-l H- 
indazole-5-yl]-ethyl}-piperidine-1-carboxylic acid tert-butyl' ester (32 65g) was 
added in two equal portions to trifluoroacetic acid (330ml) and the solution 
st.rred at amb.ent temperature for 3h. The mixture was concentrated to 100g 
we.ght and purified by preparative HPLC (Kromsil C8, 10|W,, reverse phase) 
elut.ng with water-acetonitrile-trifluoroacetic acid. 90:10:0.1 %v/v (A) and water- 
acetonitrile, 25:75 (B) to give a white solid (26g). The solid (23 6g) was 
d.ssolved .n HPLC grade water (60ml) and adjusted to pH10 with 880 ammonia 
solut.on (20ml) added at 20-30° over 0.5h. The milky-w^ite suspension was 
st.rred at 20° for 1.5h and filtered. The filter cake was washed with water with 
sucking under vacuum for 10min between each wash, dried at 40° for 18h and 
left to equilibrate under ambient conditions for 4h to give the title compound as 
a white powder (12.05g). 
Mass spectrum m/z 414 [MH*] 



Example 50 

Synthesis of M-f1-mefh anesulfonvl-fi-f2-DiDeridin-4- Y iH 



(E)-vinvn-1H-indazol-3- 



yll-pjperidin-1 -vll-acetir. aciH 
(a) 1 -r4-(2.4-Dibromo- henzovh-pir>ftridin-1 -vll -sthanonp 

1.3-Dibromobenzene (65ml) was added to a stirred mixture of 1-acetyl- 
p.peridine-4-carbonyl chloride hydrochloride 15 (21. 8g) and aluminium (III) 
chloride (34.5g) and the mixture heated at 95-100° for 1.5h. When cool the 
mixture was poured into a mixture of ice-water (50ml) and extracted with ethyl 
acetate. The combined, dried (Na 2 SO<) organic extracts were evaporated in 
vacuo and the residue purified by flash chromatography over silica gel (Merck 
9385). Gradient elution with ether - ethanol (gradient 99:1 to 90: 10) afforded 
the title compound as an orange oil (16.7g). 
T.l.c. Si0 2 (EtjO - EtOH. 9:1 ) Rf = 0.23 
REF 15 EP-A-0 428 437 
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(b) (2.4-Dibromo-phenvl)-piperidin-4-vl-methanone hydrochloride 

A stirred mixture of l-^^^-dibromo-benzoyO-piperidin-l-ylJ-ethanone (11.00g) 
and aqueous 5M hydrochloric acid (60ml) was heated under reflux under 
nitrogen for 7h. The mixture was evaporated in vacuo to give the title compound 
as a white solid (10.8g). 

T.l.c. Si0 2 (CH 2 CI 2 -EtDH-880NH 3 ; 89:10:1) Rf'= 0.17 ^ ! ' 

(c) f2,4-Dibromo-phenvl)-piperidin-4^vl-methvlene-hvdra2ine 

A stirred solution of (2 t 4-dibromo-phenyl)-piperidin-4-yl-methanone 
hydrochloride (7.04g), hydrazine (6.0ml), and ethanol (150ml) was heated under 
reflux under nitrogen for 16h. The cooled solution was evaporated in vacuo, 
treated with aqueous 1M sodium carbonate (50ml), extracted with ether, and the 
combined, dried (Na 2 S0 4 ) organic extracts were evaporated in vacuo. The 
residue was purified by flash chromatography (Merck 9385) eluting with 
dichloromethane-ethanol-880 ammonia (gradient 89:10:1 to 835:150:15) to give 
the title compound as a cream solid (5.71 g). 

T.l.c. Si0 2 (CH 2 CI 2 -EtOH-880 NH 3 , 78:20:2) Rf = 0.13 (minor) and Rf = 0.16 
(major) 

(d) 6-Bromo-3-piperidin-4-yl-1H-indazole hydrochloride 

A stirred mixture of (2,4-dibromo-phenyl)*piperidin-4-yl-methylene-hydrazine 
(5.64g), sodium hydride (1.25g, 60% dispersion in oil), and dry DMF (150ml) 
was heated at 105° under nitrogen for 6.5h. Further sodium hydride (200mg) 
was added and heating continued for 2h. The mixture was evaporated in vacuo 
acidified to pH 1 by the addition of aqueous 2M hydrochloric acid, and then 
basified to pH 8 by the addition of aqueous 1M sodium carbonate. The mixture 
was extracted with ether, and the combined, dried (Na 2 SO<) organic extracts 
were evaporated in vacuo. The residue was purified by flash chromatography 
(Merck 9385), eluting with dichloromethane - ethanol - 880 ammonia (gradient 
89:10:1 to 78:20:2) to give the title compound as a cream-yellow solid (2.50g). 
T.l.c. Si0 2 (CH 2 CI 2 -EtOH-880NH 3 , 78:20:2) Rf = 0.6 

(e) r4-(6-Bromo-1HHndazol-3-vl)-piperidin-1-vn-acetic acid tert-butyl ester 

A mixture of 6-bromo-3-piperidin-4-yl-1H-indazole hydrochloride (500mg), tert- 
butyl bromoacetate (0.29ml), sodium bicarbonate (150mg, 1.87mmol), and DMF 
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(10ml) was stirred at 23' under nitrogen for 18h. The mixture was evaporated in 
vacuo, treated with aqueous saturated sodium bicarbonate (25ml) and 
extracted with ethyl acetate (50ml). The dried (Na 2 S0«)| organic layer was 
evaporated in vacuo onto silica gel (Merck 7734). Purification by flash 
5 chromatography (Merck 9385). eluting with dichloromethane - ethanol - 880 
ammon.a (gradient 967:30:3 to 945:50:5) afforded the title compound as fine 
white crystals (347mg). 1 
T.l.c. Si0 2 (CH 2 CI 2 -EtOH-880 NH 3 , 945:50:5) Rf = 0.27 i 

1 1 

10 *9 4-f2-f3-(1-tert-Butoxvcarhn nvlmethvl-Dineridin-4-vn-1H-indazol-6-ylH F)- 

vinyl}-piperidine-1-car hoxvlic acid tert-butvl ester ij 

A mixture of [4-(6-bromo-1H-indazol-3-yl)-piperidin-1- y l]-acetic acid tert butyl 
ester (1.34g). 4-vinyl-piperidine-1-carboxylic acid tert-butyl ester (0 75g) 
triethylamine (1.4ml), palladium (ii) acetate (0.050g) and tri(o-tolyl)phosphine 
(0.210g) ,n DMF (60ml) was stirred at 120° under nitrogen for 16h. The mixture 
was evaporated in vacuo and purified by flash chromatography (Merck 9385), 
eluant ethyl acetate: cyclohexane: triethylamine (50:50:2 to 100:0:2), to give the 
title compound as a yellow solid ( 1 . 1 8g). 
T.l.c. Si0 2 (CH 2 CI 2 : EtOH: 880 NH 3 95: 5: 0.5) Rf = 0.32 



fa . ) 4-i2-f3-(1-tert-Buto X vcarbonvlmethvl-pineri d in-4-vn-1-methanesulfonvl-1H- 
inda20l-6-vl1-(E)-vinvn-Dip e ridine-1-carhr>xvlic acid tert-hnt Y i ect^r 
A solution of 442-[3-(1-tert-Butoxycarbon y imethyl-piperidin-4-yl)-1H-indazol-6- 
ylJ-(E)-vinyl}-piperidine-1-carboxylic acid tert-butyl ester (0.21 1g) in DMF (10ml) 
was treated with sodium hydride (60% dispersion in oil, 0.019g) and stirred for 
0.5h at 23°C under nitrogen. Methanesulphonyl chloride (0.03ml) was added 
and the mixture stirred for a further 40h. The solvent was evaporated in vacuo 
and the residue was partitioned between water (20ml) and ethyl acetate The 
extracts were dried (Na 2 SO<), evaporated in vacuo, and purified by flash 
chromatography on silica gel, eluant cyclohexane: ethentriethylamine 50:50:2. to 
give the fitje_comogund as a colourless gum (0.141g). 
Mass spectrum m/z 603 (MH + ). 

^ f 4 -f1-Methanesulfonvl-6^?-pi P eridin-4-vl-rF)- v invn-iH-inri fl7 ni-^. Y i|. 

35 PiPeridin-1-Yl)-acetic arid trifluoroanetate 
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4-{2-[3-(1 -terl-Butoxycarbonylmethyl-piperidin-4-yl)-1 -methanesuIfonyl-1 H- 
indazol-6-yl]-(E)-vinyl}-piperidine-1-carboxylic acid tert-buty|l ester (0.1 38g) was 
treated with trifluoroacetic acid (3ml) and stirred at 22°C for 2h. The solvent 
was evaporated in vacuo, and the residue was purified ! by preparative HPLC 
(gradient profile 20-70% (ii) in 18 min, Rf 12.5min). .Trituration with ether to give 
the title compound as a white crystalline solid (0.1 14g). 
Mass spectrum mlz 447.2 (MH 4 ) 
Analysis Found: C.44.5; H.4.7; N.7.7. 
C22 H 30 N 4O4S.2.4C 2 HF 3 O 2 requires C.44.7; H.4.5; N,7.8%. 



Example 51 i 1 1 

Synthesis of (4-f 1 -methanesulfonvl-6~(2'Piperidin-4-vket^vl)-1 H-indazol-3-yll- 

piperidin-1-vl)-acetic acid . 

Method A 

15 A solution of {4-[1-methanesulfonyl-6-(2-piperidin-4-yl-(E)-viny!)-lH-indazol-3- 
yl]-piperidin-1-yi}-acetic acid trifluoroacetate (690 mg) in | water (90 ml) was 
added to a stirred suspension of 10% palladium on carbon (600 mg) in water 
(30 ml) and the mixture stirred at 23° under nitrogen for 6^. The catalyst was 
filtered off and the filtrate evaporated in vacuo to give title compound as fine 

20 white crystals (420 mg). 

Mass spectrum m/z 449 (Mhf ) 
Analysis. Found: C, 42.6; H, 4.9; N, 7.2. 

C 2 2H32N4O4S.3C 2 HF3O 2 .0.3C4H 10 O requires C, 42.4; H, 4.6; N, 6.8%. 
25 Method B 

(a) 44241-Methanesulfonvl-3"(1-tert-Butoxvcarbonvlmethyl-piperidin^-vlV1H- 
indazol-6-vl1-ethvl)-piperidine-1 -acetic acid tert-butyl ester 
Methanesulphonyl chloride (7.6 ml) was added dropwise to a stirred solution of 
4^243-(14ert-butoxycarbonylmethy!-piperidin-4-yl)-1H-indazol-6-yl]-ethyl}- 

30 piperidine-1 -acetic acid tert-butyl ester (40.1 g), and 4~N,N- 

dimethylaminopyridine (0.96 g) in pyridine (280 ml) at ambient temperature. 
The resulting brown solution was stirred at ambient temperature for 18h, diluted 
with water (400 ml) and extracted with dichloromethane (400 ml). The combined 
organic extracts were evaporated in vacuo , the brown residue diluted with 

35 ethanol (400 ml) and evaporated in vacuo to give a brown oil. The oil was 
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triturated with ethanol (400 ml) and evaporated in-vacuo to ca 200 ml to give a 
suspension. The resulting solid was isolated by filtration, washed with ethanol 
and dried in vacuo at 45°C to give the title compound as an off-white solid (37 6 

Mass spectrum m/z 605 (MH + ) 

Lb)4-f1-Methanesulfonvl-3-r2-Dinfi ridin-4-vl-ethvl)-lH-inda2ol-6-vn-Di Pe ridin f >-i- 
acetic acid ~~ 

A solution of 4-{2-[1-methanesulfonyl-3-(1-tert-butoxycarbonylmethyl-piperidin- 
4-yl)-1H-indazol-6-yl]-ethyl}-piperidine-1 -acetic acid tert-butyl ester (20 g) in 5N 
hydrochloric acid (200 ml) was stirred at ambient temperature for 5h The 
reaction mixture was neutralised with saturated potassium carbonate (300 ml) 
and extracted with isopropanol. The combined organic extracts were 
evaporated in vacuo to give an oil which was diluted with ethanol (300 ml) and 
concentrated by rotary evaporation to give a white solid. The off-white solid was 
purified by flash chromatography (Merck 9385) eluting with ethanol : 
dichloromethane: 0.88 ammonia (gradient: 15:3:1 to 15:3:1.5) afforded the title 
compound as a white solid (10.1 g). 
Analysis found: C.56.3; H.7.7; N.1 1 .0 % 

20 (C22H32N4O4S. 0.80 H 2 0. 0.83 C 2 H 6 0) x 0.984 requires:C.55.8; H,7 6* 
N.11.1% 



15 



25 



Example 52 - Tablets 



a) Compound of the invention 5.0mg 

Lactose 95.0mg 

Microcrystalline Cellulose 90.0mg 

Cross-linked polyvinylpyrrolidone 8.0mg 

30 Magnesium Stearate 2.0mg 

Compression weight 200.0mg 

The compound of the invention, microcrystalline cellulose, lactose and cross- 
linked polyvinylpyrrolidone are sieved through a 500 micron sieve and blended 
in a suitable mixer. The magnesium stearate is sieved through a 250' micron 
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sieve and blended with the active blend. The blend is compressed into tablets 
using suitable punches. 



b) Compound of the invention 5.0mg 

Lactose 165.0mg 

Pregelatinised Starch 20.0mg 

Cross-linked polyvinylpyrrolidone 8.0mg 

Magnesium Stearate 2.0mQ 

Compression weight 200.0mg 



The compound of the invention, lactose and pregelatinised starch are blended 
together and granulated with water. The wet mass is dried and milled. The 
magnesium stearate and cross-linked polyvinylpyrrolidone are screened 
through a 250 micron sieve and blended with the granule. The resultant blend 
is compressed using suitable tablet punches. 

Example 53 - Capsules 



a) Compound of the invention 5.0mg 

Pregelatinised Starch 193.0mg 

Magnesium Stearate 2.0mq 

Fill weight 200,0mg 



The compound of the invention and pregelatinised starch are screened through 
a 500 micron mesh sieve, blended together and lubricated with magnesium 
stearate, (meshed through a 250 micron sieve). The blend is filled into hard 
gelatine capsules of a suitable size. 



b) Compound of the invention S.Omg 

Lactose 177.0mg 

Polyvinylpyrrolidone 8.0mg 

Cross-linked polyvinylpyrrolidone 8.0mg 

Magnesium Stearate 2.0mq 

Fill weight 200.0mg 



The compound of the invention and lactose are blended together and 
granulated with a solution of polyvinylpyrrolidone. The wet mass is dried and 
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milled. The magnesium stearate and cross-linked polyvinylpyrrolidone are 
screened through a 250 micron sieve and blended with' the granules The 
resultant blend is filled into hard gelatine capsules of a suitable size 



5 Example 54 - Svrup 

a) Compound of the invention 

Hydroxypropyl Methylcellulose 
Propyl Hydroxybenzoate 
Butyl Hydroxybenzoate 
Saccharin Sodium 
Sorbitol Solution 
Suitable Buffers 
Suitable flavours 
Purified Water to 



5.0mg 
45.0mg 
1.5mg 
0.75mg 
5.0mg 
1.0ml 

qs 
qs 
10. ml 



The hydroxypropyl methylcellulose is dispersed in a portion of hot purified water 
together with the hydroxybenzoates and the solution is allowed to cool to 
ambient temperature. The saccharin sodium flavours and Sorbitol solution are 
added to the bulk solution. The compound of the invention is dissolved in a 
portion of the remaining water and added to the bulk solution. Suitable buffers 
may be added to control the pH in the region of maximum stability. The solution 
is made up to volume, filtered and filled into suitable containers. 

Example 55 - Injection Formulation 



25 



30 



Compound of the invention 
Water for injections B.P. to 



% w/v 

1.00 

100.00 



Sod.um chloride may be added to adjust the tonicity of the solution and the pH 
may be adjusted to that of maximum stability and/or to facilitate solution of the 
compound of the invention using dilute acid or alkali or by the addition of • 
suitable buffer salts. Antioxidants and metal chelating salts may also be 
included. The solution is clarified, made up to final volume with water and the 
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pH remeasured and adjusted if necessary, to provide 10mg/ml of the compound 
of formula (!). 



The solution may be packaged for injection, for example by filling and sealing in 

syringes may be 



ampoules, vials or syringes. The ampoules, vials 
5 asept<cally filled -<e:g. the solution may be sterilised by filtration and filled into 
sterile ampoules under aseptic conditions) and/or terminally sterilised (e.g. by 
heating in an autoclave using one of the acceptable cycles). The solution may 
be packed under an inert atmosphere of nitrogen. j 

Preferably the solution is filled into ampoules, sealed by fusion of the glass and 
10 terminally sterilised. '> I 

! 

i! 

Further sterile formulations are prepared in a similar manner containing 0.5, 2.0 
and 5% w/v of the compound of formula (I), so as to prov/ide respectively 5, 20 
and 50mg/ml of the compound of formula (I). , 

15 Biological Data 

1 . Human Washed Platelets Assay 
Inhibition of platelet aggregation by compounds of the invention was determined 
according to the following procedure. Citrated whole blood (1 part 3.8% w/v 

20 trisodium citrate; 9 parts blood) was obtained from human volunteers, free of 
medication for at least 10 days prior to donation. The blood was treated with 
aspirin (0.1 mM) and prostacyclin (0.06[iM) prior to centrifugation (1400g, 4 
minutes, 20°C). The supernatant platelet-rich plasma (PRP) was isolated and 
further centrifuged (1400g, 10 minutes, 20°C) to sediment the platelets. The 

25 supernatant was discarded and the platelet pellet resuspended into a 
physiological salt solution (HEPES 5mM, NaHCG 3 12mM, NaCI 140mM. KH 2 P0 4 
0.74mM, D-Glucose 5.6mM and KCI 2.82mM) adjusted to pH 6.4. This platelet 
suspension was centrifuged (1400g, 8 minutes, 20°C) and the resultant platelet 
pellet was resuspended into the physiological salt solution adjusted to pH 7.4. 

30 The resultant washed-platelet preparation was diluted to give a final platelet - 
count of 3x10 8 /l. Purified human fibrinogen (Knight, L.C. et a/., 1981 Thromb. 
Haemostasis, 46, (3), 593-596), Ca 2+ and Mg 2+ were added back to the 
washed platelet preparation to give final concentrations of 0.5mg/ml, 1mM and 
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0.5mM respectively. Platelet aggregation was quantified using a turbidometric 
method. Test compounds were incubated with the washed platelets (37°C) for 5 
m.nutes prior to the addition of 1pM of the platelet aggregatory agonist U-46619 
(a stable thromboxane A ? -mimetic). The inhibitory potency of the test 
compounds was expressed as an IC* value, which is defined as the 
concentration of the compound required to inhibit p.ate.et aggregation by 50% 
The following IC* values were obtained for compounds of the invention: 

Table 1 



Example no. 


IC50 (nm) 


46 


100 


47 


53 


48 


<100 


49 


<100 


50 


<100 


51 


<100 
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1 . A compound of formula (I) 

Z— X 




(I) 



N C0 2 H 



or a salt, solvate, or physiologically functional derivative thejreof. in which: 

X is CH 2 -CH 2 , CH=CH, or C=C; |l 

il ■ 
i. 

Y is hydrogen, C-e alkyl, alkenyl, C,* alkynyl, C,. 6 haloalkyl, 
Ci^hydroxyalkyl, aryl, hetaryl, arylCi_«alkyl, or hetarylCi.<alkyl, wherein 

the aryl and hetaryl groups are optionally substituted by halo, nitro, alkyl, 
Cehaloalkyl, hydroxy, C^alkoxy, cyano, -C(0) n R\ -NRfS(0) n R 2 , 
-C(0)NR 1 R 2 , or -NR'R 2 , wherein 

R 1 and R 2 are independently selected from hydrogen, alkyl, and 
Ci.4 haloalkyl, and n is 1 , or 2; 

Z is piperidinyl, piperazinyl, or quinuclidinyl; 

ring B is a 5- or 6- membered aromatic heterocycle fused to ring A and is 
optionally substituted by a group -L-R° wherein: 



L is a bond, Ci* alkyl, C^alkoxy, C1-6 haloalkyl, d. 6 haloalkoxy, S(0) nt C(0) n , 
25 or CONR 3 , wherein 

n is 1 , or 2, and R 3 is selected from hydrogen, C^alkyl, and C^haloalkyl; 
and 



30 R° is alkyl, C^cycloalkyl, Ci^ haloalkyl, C v6 haloalkoxy, alkoxy, cyano, 



BNSDOCID: <WO 9749698A1_I_> 



WO 97/49698 

PCT/EP97/03194 

74 



-NR 4 R 5 , aryl or hetaryl , wherein 

R 4 and R 5 are independently selected from hydrogen, C,. 6 alkyl and 

C, haloalkyl. or together with the nitrogen to which they are bonded form a 

pjpendinyl, morpholino, or pyrolidinyl group, and 

hVdrox! T 9r ° UPS " ° Pti ° n 6 n y SUbSUtUted by ha ' 0 ' ^ C M .ft* 

hydroxy C M alkoxy cyano. -C(0)NR 6 R 7 or -NR 6 R 7 wherein R 6 and R 7 are as 

defined for R" and R 5 above, 
provided that the compound is not of formula (a) 



AL 



HN V-X^/_V B 1^ (a) 





,C0 2 H 



or a pharmaceutically acceptable derivative thereof, in which 
X is either CH 2 -CH 2 or CH=CH; and 

i 

either A a is -N— and B » js _ c= 

or A a is -CH= and B a is -N-, wherein 

V is hydrogen or phenylmethyl wherein the phenyl group is optionally 
subst.tuted by one or more halogen atoms (where halogen represents 
fluorine, chlorine, bromine or iodine). 

2. A compound according to claim 1 with the further proviso that the 
compound is not selected from: 

(a) {4-[3-methanesulfonyl-5-(2-piperidin-4-yl-(E)-vinyl)-i n da 2 ol-1- y n- 
p.per,d.n-1-y,} acetic acid, {4-[3-methanesulfony.-5-(2-piperidin^yKZ)- 
vmyO-mdazoM-ylj-piperidin-l-yl} acetic acid, {4-[3-methanesulfonyl-5-(2- 
pipendin^-yl-ethyD-indazol-l-yn-piperidin-l-yD-acetic acid ; and/or 

(b) ^[3-carbamoyl-5K2-piperidin-4-y,- { E)-vinyl)-indazo.-1-y|].pi P eridin-1- 
ylj-acet.cac.d. t^-carbamoy.-^^^ 
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piperidin-1 -yl}-acetic acid, {4-[3-carbamoyl-5-(2-piperidin-4-yl^thyl)-indazol- 
1-yl]-piperidin-1-yl}-acetic acid; and/or 

(c) {4-[1-methanesulfonyl-6-(2-piperidin-4-yl-(E)-vinyl)-1 H-indazol-3-yl]- 
piperidin-1 -yl}-acetic acid, {4-[1 -methanesulfonyl-6-(2-piperidin-4-yl-(Z)- 
5 vinyl)-1H-indazoI-3-yl]-piperidin-1-yl}-acetic acid, {4-[1-methanesulfonyl-6-(2- 

piperidin-4-yl : ethyl)-1 H-indazol-3-yl]-piperidin-1 -yl}-acetic acid: 
or a salt, solvate or physiologically functional derivative thereof. 

3. {4-[1 -(4-carbamoyl-benzyl)-6-(2-piperidin-4-yl-(E)-vinyl)-1 H-indazol-3- 
1 0 yl]-piperidin-1 -yl}-acetic acid; 

{4-[1-(4-rarbamoyl-benzyl)-6-(2-piperidin^ 
1-yl}-acetic acid; 

{4-[1-(4-fluoro-benzenesulfonyl)-6-(2-piperidin-4-yl-(E)-vinyl)-1H-indazol-3- 
yl]piperidin-1 -yl}-acetic acid; 
1 5 (4-{1 «[2-(4-f luoro-phenyl)-ethyl]-6-(2-piperidin-4-yKE)-vinyl)-1 H-indazoI-3-yl}- 
piperidin-1 -yl)-acetic acid; 
[4-[1-(4-nitro-benzyl)-6-(2-piperidin-4-yl-(^^ 
yljacetic acid; 

{4-[1-cyclopentylmethyl-6-(2-piperidin-4-yl-(E)-vinyl)-1H-indazol-3-yl]-piperidin- 
20 1-yl}-acetic acid; 

{4-[1-(4-methyl-benzyl)-6-(2-piperidin-4-yl-(E)-vinyI)-1H-indazol-3-yl]-piperidin- 
1-yl}-acetic acid; 

{4-[1 -(4-pentyloxy-benzyl)-6-(2-piperidin-4-yl-(E)-vinyl)-1 H-indazol-3-yl]- 
piperidin-1 -yl}-acetic acid; 
25 {4-[1 -(4-bromo-benzoyl-carbonyl)-6-(2-piperidin-4-yl-(E)-viny!)-1 H-indazol-3-yl] : 
piperidin-1 -yl}-acetic acid; 

{4-[1-(4-dimethylamino-benzyl)-6-(2-piperidin-4-yl-(E)-vinyl)-1H-indazol-3-yl]- 
piperidin-1 -yl}-acetic acid; 

{4-[1-(4-hydroxy-benzyl)^-(2-piperidin-4-yl-(E)-vinyl)-1H-indazol-3-yl]-piperidin- 
30 1-yl}-acetic acid; 

{4-[1 -(4-cyano-phenyl)-6-(2-piperidin-4-yl-(E)-vinyl)-1 H-indazol-3-yl]-piperidin-1 - 
yl}-acetic acid; 

{4-[1-(3,4-dichloro-phenylc^rbamoyl)-6-(2-piperidin-4-yl)-(E)-vinyl>-1H-indazo^ 
3-yl]-piperidin-1 -yljacetic acid;. 
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i 4 -I 6 -(2-Piperidin^-y|-(E)-vinyl):i-(2 l 2 > 2-trifluoro^thyl)-1H-inda20l-3-yl]- 
pipendin-1 -yl}-acetic acid; 

{4-t6-(2-pip eri dirw.- yK 2).vinyl)-1 H-indazoM-ylJ-piperidin-l i* acid . 
«£v7, ^ PiP r idin ^" yl " lhy ' MH " inda20| - 3 - y,i - piperidin - 1 -^-''"cid; 

10 ac 2 ac * ^ 

indazol-3-yl). p iperidin-1-yl).acelicacid; ' 
4-[642(1- a2 a-bi^^^^ 

ylJ-pipendin-1 -yl)-acetic acid; 
1H-indazol-3-yl}-p IP 6ridin-1-yl)-aceticacid; 

m !!":!f Pera2in " 1 " y '" e,hyl) ' 1 H - inda20| - 3 -y Wper.din-1 -yl}-acelic acid- 
ill, ^■ (4 - fl " 0r °- ben2 y | >-^ 2 -P^^'n-1 -yl-ethyl)-, H-indazol-3-y^piparidin-l-yi,. 

1 -yl)-(4-chloro-phenyl)-acetic acid; 

{4-[6-(2-piperidin-4-y|-(E)-vinyl)-benzo[d)i S ox a 20l-3-yl]-piperidin-1-y| } -acetic 
acid, 

{4-!^2.pi P eridin- 4 .yl- elhyl) . b enzo[d],soxazol-3-yl]- P ip erid i n . 1 . yl ,. aceticacid . 
4 3^ 

f<-P-™ W acid . 



20 



25 
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{445-(2-piperidin^-yl-(E)-v^ 
1-yl}acetic acid; 
(445-(2-piperidin^-yl-ethyl^ 

yl}-acetic acid ; j 
5 {4-[3-isopropylcarbamoyl-5-(2-piperidin^-yl-(E^ 

yl}-acetic acid; : "" , 

{4-[3-isopropylc^rbamoyl-5-(2-piperidin-4-yl-ethyl)-indazol-1 j-yl}-piperidin-1 -yl>- 
acetic acid; 

{4-[3-cyano-5-(2-piperidin^-yl-(E)-vinyl)-indazol-1 -yl]-pipericlin-1 -yl}-acetic acid 
1 0 {4-[3-(5-methyl-[1 ,3 t 4]oxadiazol-2-yl)-5-(2-piperidin-4-yl-(E)-vinyl)-inda2ol-1 -yl]- 
piperidin-1 -yl}-acetic acid; = : | 

{4-[3-morpholin-4-yi methy l-5-(2-piperidin-4-yl-ethyl)-indazol|l -yl]-piperidin-1 - 
yl}-acetic acid; ij 
(4^5-[2-( 1 -aza-bicyclo[2.2.2^ 
15 acetic acid; , 

and salts, solvates, and physiologically functional derivatives thereof. 

4. {4-[3-methanesulfonyl-5-(2-piperidin-4-yl-(E)-vinyl)-indazol-1-yl]- 
piperidin-1-yl} acetic acid; 

20 {4-[3-methanesulfonyl-5-(2-piperidin-4-yl-ethyl)-indazol-1-yl]-piperidin-1-yl}- 
acetic acid ; 

and salts, solvates, and physiologically functional derivatives thereof. 

5. {4-[3~carbamoyl-5-(2-piperidin-4-yl-(E)"Vinyl)-indazol-1-yl]-piperidin-1-yl}- 
25 acetic acid; 

{443-carbamoyl-5-(2-piperidin-4-yl-ethyl)-indazol-1-yl)-piperidin-1-yl}-acetic 
acid; 

and salts, solvates, and physiologically functional derivatives thereof. 

30 6. {4-[1 -methanesulfonyl-6-(2-piperidin-4-yl-(E)-vinyl)-1 H-indazol-3-yl]- 

piperidin-1-yl}-acetic acid; 

{4-{l-methanesulfonyl^(2-piperidin^-ykethyl)-1H-indazol-3-yl]-piperidin-1-yl}^ 
acetic acid; 

and salts, solvates, and physiologically functional derivatives thereof. 

35 
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7. The hydrochloride salt of a compound according to any one of claims 
1-6. 

8. A pharmaceutical composition comprising a compound according to 
any of claims 1 to 7, or a pharmaceutical^ acceptable derivative thereof, in 
admixture with one or more physiologically acceptable carriers or excipients. 

9. A compound according to any of claims 1 to 7 or a pharmaceutical^ 
acceptable derivative thereof for use in human or veterinary medicine. 

1 0. Use of a compound according to any of claims 1 to 7 or a 
pharmaceutical^ acceptable derivative thereof in the manufacture of a 
therapeutic agent for the treatment of thrombotic disorders. 

15 11 • A method of treating a human or animal subject suffering from a 
condition which is mediated through the Glycoprotein complex Gpllb/llla or 
other integrin receptor which comprises administering to said subject an 
effective amount of a compound according to any of claims 1 to 7 or a 
pharmaceutical^ acceptable derivative thereof 

20 

1 2. A method according to claim 1 1 wherein the condition is a thrombotic 
disorder. 

1 3. A process for the preparation of a compound as defined in any one of 
25 claims 1 to 7, which comprises: 

(i) according to a first process (A), compounds of formula (I) may be prepared 
by coupling a compound of formula (II) 




(if) 



CO,H 
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or a protected derivative thereof wherein L 1 represents a leaving group, for 
example, chloro, bromo or iodo, or a -OS0 2 CF 3 group, with the alkene or alkyne 
of formula (III) 

Z J/ «") 

5 or a proiecied derivative thereof wherein: « .. • - , 

L 1 is a leaving group, for example halo, or -0SO 2 CF 2 ; ring system AB and Y are 
as defined above; and Z is piperidinyl or quinuclidinyl. 

(ii) a further process (B), compounds of formula (I) wherein Z is piperazinyl may 
10 be prepared by reductive alkylation of a compound of formula (IV) 




or a protected derivative thereof, with piperazine wherein ring system AB and Y 
are as defined above, with piperazine; 

15 

(iii) another process (C) compounds of formula (I) may be prepared by 
interconversion, utilising other compounds of formula (I) or protected derivatives 
thereof as precursors. 

20 (iv) another process (D) for preparing compounds o: formula (I) thus comprises 
deprotecting a compound of formula (V) 




Y 



wherein Z 1 is quinuclidinyl, 
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P"N 



N 



or 



P'N 




ring system AB, X, and Y are as defined for formula (I); aril 
P' is a carboxyl group or a protected carboxyl' group and P+ 
amino protecting group, provided that when P' is a carboxyl 



y'««K, r i; 

hydrogen, and when Z 1 is quinuclidinyl P' is a protected carboxyl group 



is hydrogen or an 
group, P" is not 



I;. 
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